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WILLIAM W 


GRINGS, 


l’niversity of Soi 


AND 

Southern Ill 

The « oncept of reinforcement, as it 
conditioning 


to ot 
autonomic h human Ss, 


applies classical 
responses wit 
has several different interpretations. 
To the of 


the term is strictly, empiric al, whereas 


many workers reference 
to other workers there is strong im- 
plication that the essential require- 


( h. 


{ Mow ret, 


motivational 
1956, 


ment is a in a 


1960: 


mge 
state 
1960). 

some 
reinforcement as a_ reactive 
within SS. Woodworth (1947, 
for example, asserts that during condi- 


Spence, 


theorists have emphasized 
process 
1958), 
is learning 


tioning S to anticipate 


stimulation. Conditioning involves 
essentially ‘‘a change in his (.S’s) way 


ot 
quence of stimuli and especially the 


receiving, or perceiving, the se- 
preliminary or conditioned stimulus’”’ 
(Woodworth, 1947, p. 122). 

the 


forcement as some form of confirma- 


Variations on notions of rein- 
tion of an anticipatory reaction by S 
to the CS Quite dif- 


ferent by 


are numerous. 


discussions are provided 
This research was supported by a grant 
(G-8612) from the National Science Founda 


tion 


MORTIMER 
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SUGGESTION, AND CONDITIONING! 


SIDNEY CARLIN 


thern California 


H. APPLE 


University 

Hilgard and Marquis (1940), Bruner 
(1951), Anokhin (1955), and Solley 
and Murphy (1960). 


weakness of most 


One common 
of 
' 


they 


“reinforcement 
that 
have adequate operational 


pert eption”’ concepts is 


do not 
components. The integration of con- 
cepts of perception and reinforcement 
was the subject of a paper by Razran 
(1955). And of the 


authors (Grings, 1960) has proposed 


one present 
operations for inferring a preparatory 
set concept in the context of classical 
conditioning. 

The 


up to explore some of the implications 


present experiment was set 


of a reinforcement concept based on 


an assumed anticipation of stimula- 
It an attempt 


strate, with human Ss, that a tend- 


tion. was to demon- 


ency (1.e., 
manipulated 
a situation analogous to classical 
The for 
establishing the set were suggested 
by Cornbecker, Welch, and Fisichelli 
(1949) of conditioning 
factors underlying hypnosis. 

The response (CR) 
was defined as the GSR to a two-word 


to anticipate stimulation 


a response set) can be 
in 


conditioning. operations 


in a study 


conditioned 


417 
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verbal cue (CS) capable of suggesting 
stimulation. Two test cues, ELECTRI( 
SHOCK and SCALDING WATER, were 
considered initially (intrinsically) ade- 
quate to elicit GSRs, and a control 
cue PLEASANT DAY was used for refer- 
ence purposes. The two test cues 
differed, however, with respect to 
their adequacy to suggest stimulation 
in the particular experimental setting. 
This difference was labeled cue feasi- 
bility. ELECTRIC SHOCK was called 
feasible since an S with GSR and 
ground electrodes attached might 
reasonably expect an actual shock. 
On the other hand, the cue SCALDING 
WATER was called unfeasible since the 
otherwise barren experimental cubicle 
contained no apparent means for pre- 
senting the actual stimulus. (The 
neutral cue PLEASANT DAY was as- 
sumed not to be suggestive of actual 
stimulation.) 

Changes in GSR to the three test 
cues were studied as a function of two 
independent variables: feasibility, as 
defined above; and amount of rein- 
forcement. Reinforcement was not 
employed in the usual sense of the 
term, for the reinforcing state of af- 
fairs (presentation of a UCS) was not 
applied directly to the test cues pre- 
viously mentioned. That is, the cue 
ELECTRIC SHOCK was never actually 
followed by a shock, or SCALDING 
WATER followed by scalding water. 


Instead, seven other cues were pre- 
sented and were followed by 
priate stimulation. 


appro- 


The single sequence of one verbal 
cue followed by the stimulation it 
suggested was arbitrarily labeled as 
one reinforcement. 
variation 


As experimental 


two groups 


used: a 
long training group received seven 
series of the seven cues plus a test 
the other, a 
received 


were 


series ; short training 
group, two series of the 


training cues plus a test series. 
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METHOD 
Subjects.—Eighty paid volunteers, 49 men 
and 31 women, from undergraduate psychol- 
ogy classes at the University of Southern 
California were observed for periods of from 
45 min. to 90 min. 

A pparatus.—The GSR was obtained as a 
de resistance through a zinc, saline paste, 
skin junction employing j-in. diameter 
Lucite cup electrodes fastened by rubber 
straps to the palm and back of S’s nonpre- 
ferred hand. The electrodes led to a modi- 
fied Darrow-type bridge the output of which 
was amplified by a Brush, Model BL 530 dc 
amplifier and recorded on an Esterline-Angus 
ink writing milliameter. Current 
S was 45 ya. 


through 


The Ss were seated at a table in one sec- 
tion of the laboratory. By appropriate 
switching in another portion of the laboratory 
E could cause (a) an 8-in. fan to blow across 
S, (b) a green flood light to come on, (c) 
tape recorded symphonic music to play, 
(d) all room lights to go out, (e) a 100-db., 
1000°-cps tone to sound, (f) a light bulb in 
front of S to blink at the rate of 10/sec, or 
(g) a mechanical transducer on S’s finger to 
vibrate. The E could also project verbal 
cues froma 2 X 2 in. projector ontoan 8 X 10 
in. ground glass screen in front of S. The 
verbal cues corresponding to the foremen- 
tioned stimulations were respectively (a) 
BREEZE, (b) GREEN LIGHT, (c) SOFT 
MUSIC, (d) DARK ROOM, (e€) LOUD TONE, (f) 
FLICKERING LIGHT, and (g) FINGER VIBRATION, 

Verbal cues were presented for 10 sec. 
per trial. During the second half of this 
period the appropriate UCS was presented. 
liming of this sequence was controlled by 
electronic interval timers. Intertrial inter- 
vals were varied randomly among 25, 30, 
and 35 sec. 


cool 


General design.—As originally conceived 
the study was to employ four different treat- 
ment groups of 10 Ss each in a 2 X 2 factorial 
arrangement with feasible vs. unfeasible test 
stimuli on one axis and long vs. short training 
conditions on the other axis. The first 40 Ss 
were tested in this arrangement. However, 
a second 40 Ss were tested, duplicating this 
condition, with the exception that instead 
of stopping the reinforcement of the short 
group after it was tested following 14 rein- 
forcements, this group was given 35 additional 
reinforcements and tested again at the long 
test point. This made it possible to use 30 


different Ss for evaluation of certain cell 


means 





SET, SUGGESTION, 


General procedure The Ss were told 
“This is a study of your palmar skin resistance 
(the sweat gland activity of the palms of 
your hands)."’ Then after a brief discussion 
of the GSR they were instructed to ‘Watch 
the screen and read aloud the words that will 
appear on it from time to time.” 

The Ss were first assigned by a table of 
random numbers to one of the four experi- 
mental groups: (a) short training series, feasi- 
ble test cue; (+) short series, unfeasible test 
cue; (c) long series, feasible test cue; and 
(d) long series, unfeasible test cue. Ther 
all were presented a pretest series which 
included all subsequently used cues and 10 
additional “‘filler’’ cue phrases. 

The short reinforcement 
tained two series of the seven reinforced cues 
plus a test series which contained the se- 
quence of reinforced cues with test cues intro- 
duced at Ordinal Positions 1 and 6 with the 
series ending in a disparity 
verbal cue GREEN LIGHT 
the actual loud tone. The disparity trial 
omitted from the short group during 
testing of the last 40 Ss since these Ss received 
further training and test following 35 addi- 
tional training trials. For any particular S 
the two test cues would be either the feasibk 
The 
order of presentation (between Positions 1 
and 6) was varied systematically 

The reinforcement 
tained 


condition con- 


trial, i.e., the 


being followed by 


was 


or unfeasible cue and the reference cue. 


long condition con- 


seven series of the seven reinforced 
cues plus the test series, as described above. 
Here, too, the test series ended in a disparity 
trial. 

Following the test 


a questionnaire to fill out. 


series, Ss were given 
It posed such 
questions as “Did you expect to feel scalding 
water ?”’ “‘Did you experience scalding water ?”’ 
“Did expect an electric shock?" “Did 


you experience an electric shock?” 


you 


RESULTS AND DISCUSSION 


Table 1 


standard 


the and 


deviations of 


shows means 
the magni- 
tudes of response to the three critical 
or test the 
position in the reinforcement series. 
The unit 


cues as a function of 


basic of response is the 


square root of the maximum change 


in conductance, in micromhos, oc- 
curring during the 10 sec. following 
presentation of the cue. 


A few review comments may help 


AND CONDITIONING 


rABLE 1 


GSRs (MicromMuHos) to TEs! 
FERENT LEVELS OF 


Cuzs at Dtr- 


[RAINING 
Training Level 


14 Re 


n 49 Rein 


ents! force 


ELECTRIC SHOCK 
Mean 
SD 
N 


SCALDING WATER 
Mean 
Sp 
N 


PLEASANT DAY 
Mean 
SD 
N 


the interpretation of the data in this 
table. All Ss tested at each 
initial point, hence the Ns for com- 


were 


parisons of pretest response magni- 
tudes are 80. When pretest compari- 
sons are made, the response to sug- 
gested shock is significantly greater 
than the response to either of the 
other stimuli. Because of this initial 
the 
change in magnitude of response to 
these cues that is emphasized.2, When 
changes are evaluated the Ns at each 
point equal 30. These samples are 
composed of 10 Ss from the first 
replication of the study and 20 Ss 
from the second replication at which 
time Ss were tested at both the long 
and short training points.’ 


difference among stimuli, it is 


2In subsequent experimentation 
these stimuli, the initial 


stimuli have 


with 
differences 
removed by ad 


same 
among been 
ministration of an adaptation series at the 
outset of the experiment 

%A comparison of the responses at the 
late training point, for Ss who had the inter- 
posed test at the early training point and Ss 
who had none, showed no difference. Data 
from the last “replication” of the experiment 
are therefore used at both the early and late 
training test points, Measures of change 
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TABLE 2 


MEAN ADJUSTED SCORES FOR TEST STIMULI 
DURING PRETRAINING AND Post- 
ACQUISITION TEST Pr RIODS 


Feasible lO 
Unfeasible 01 


Note V = 80; 20 Ss in eacl 

Difference in magnitude of 
and reference stimuli measur 
root of conductance change 


When 


the mean difference from pretraining 


changes are evaluated as 
to posttraining response levels, the 
change for the feasible cue is the only 
one which is statistically significant 
(t = 2.76; df = 29). That is, the 
early training experience 
the evocation 

of the feasible cue. 
pears to be an early training increase 
for the unfeasible cue, but it is not a 
statistically significant one. Some- 
where after this first test point the 
response evocation falls, for 

the late training 

neither stimulus is significantly 
ferent from the pretraining value. 
It will be noted that the neutral 
or reference stimulus shows a consist- 


increases 
response capability 


There also ap- 


when 
point 
dif- 


tested at 


ent course of adaptation throughout 
the experiment. It is therefore quite 
probable that the training series was 
so long that general response adap- 
tation occurred, competing strongly 
with the learning trends presumably 
operating early in training. 

To confirm that there was adapta- 
tion, responses to the reinforced cues 
(LOUD TONE, COOL BREEZE, etc.) were 
plotted for successive trials. A typical 
curve of 


decreasing magnitude of 


due to training were made on mean differ- 
ences of samples of 30 Ss for each point on 
the curve. 


ARLIN, 


AND M. H. APPLE 


response with repeated trials 
obtained. 

One way of partialing out general 
and situational adaptation is to sub- 
tract from the GSR elicited by the 
crucial test stimulus the GSR given 


to the neutral or reference stimulus 


was 


This is 
the 
response to the test stimulus repre- 
both learning and 
adaptation whereas the response to 


on the closest adjacent trial. 
based on the assumption that 


sented effects of 
the reference stimulus reflected only 
general situational adaptation. Tabu- 
lations and analyses were made using 
this adjusted (the 
between response to test and reference 
stimuli) as the dependent variable. 
Mean values for the major experi- 


score difference 


mental categories are given in Table 2. 

To evaluate the significance of the 
this 
analysis of variance as a mixed fac- 


differences evident in table an 


torial design was performed.  Feasi- 
bility and reinforcement are between- 
subject main effects and pretest vs. 
posttest periods provide a_ within- 
effect. 
nents are significant beyond the 1% 
level, as follows. The overall feasi- 
bility variable is significant (/=7.89: 
df = 1/76). Here, it is important 
to recall that this test reflects pretest 


subject main Three compo 


as well as posttest differences between 
feasible and unfeasible stimuli. 

The overall pretest 
to posttest conditions is also signifi- 
cant (F=12.77; df=1/76); 
as, the difference between the two 
posttest groups 


change from 


where- 


reinforcement 
vs. short reinforcement) is not signifi- 


(long 
cant. The triple interaction of feas- 
ibility, reinforcement groups, and pre- 
to-posttest periods is also significant 
(F = 14.22; df = 1/76). 

In summary, the analysis of vari- 
difference 
the analysis of 


Table 1. The 


ance on scores confirms 


response means of 


principal variation 
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pendent variable the number of reinforce 
ments applied before test, and the second 
independent variable the nature of the test 
cue. Half of the 80 Ss were tested on a cu 
involving a feasible suggestion of stimulation 
The other half were tested on a cue designated 
unfeasible. 

Plots of 


magnitude of response to the 


critical test cues as a function of position in 


the reinforcement series showed an increase 
of response to both cues at the short training 
test point, then a decrease with further train- 
ing. The principal change occurred for the 
feasible stimulus during the short 
reinforcements. 


series of 
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ACUITY AND THE STATISTICAL THEORY OF 


FIGURAL 


H. 


Unit 


An experiment was carried out 
visual acuity under conditions 
fatigue similar to those met in 
figural aftereffect situation. 
experiment was performed with the 
object of testing a supposition made 
to preserve the general form of the 
Osgood-Heyer (1952) type of expla- 
nation against some objections made 
by Deutsch (1956). The supposition 
that the 
course of events summation of excita- 
the 


Osgood and Heyer, does not occur in 


was whereas in ordinary 


tion, to extent suggested by 
the visual cortex, under conditions of 
the inspection 
period of the figural aftereffect experi- 


fatigue, such as in 
ments, there is a spread of excitation 
that about 
very considerable areas 


brings summation over 
This effect 
was thought to be more marked with 
respect to areas in the periphery ol 
the retina. A simple way of testing 
this supposition offers itself in the 
that demands 
contour 


situation 
discrimination of 


use of a 
lines 
The 


results obtained suggest possible modi- 


two 
under “fatiguing’’ conditions. 
fication to the Osgood-Heyer model. 

The principal fault in the Osgood- 
Heyer (1952) model, 
Deutsch (1956), is 


altogether 


according 
that it 
versatile 


uses 
too concept 


summation. 


The apparent shift 
alter- 
effect situation depends upon the new 


the contour line in the figural 


contour line falling on the area already 
fatigued, the distributions thus over- 
But 
that 
die. 


lapping and causing summation. 
the 
these adjacent 


argument goes on to Say 


Cc isily 
criminated within the area over which 


lines are 


AFTEREFFECTS 


GEORGE 


of Bristol 


the figural aftereffect shift is supposed 
to take place. Now clearly Osgood 
and Heyer cannot have it both ways; 
the problem exists as to how we can 
discriminate lines at all, within the 
range of the shift, for either there is 
a failure of discrimination 
incidentally, it is 

known to be possible 


where, 
unquestionably 
because over- 
lapping distributions summate with 
a resulting shift, or we can discrimi- 
nate, in which case we do not get a 
shift. 
METHOD 
ject I'wenty Ss were used; they were 


Bristol or under- 
No prior check 


all ordinary citizens of 
graduates of the university 
was made on their eyesight. 
1 pparatus The apparatus was made up 
8 X 12 in. white 
which were 
vertical lines and fixation points 
Procedure Ihe cards were presented to 
Ss in a small stand and under standard condi- 
rhere is little doubt 


of rectangular 
cardboard, on 


pic ces ol 
each of drawn 


pairs ot 


tions of illumination. 
that the results would be affected to 
extent by the ngth of the ition, 
but this experiment was designed merely to 
discover whether the ordinary discrimination 
of li 


irom 


some 


stre illumi: 


es would occur wher 
the 


“fatigue.” 


slightly displ i ed 


fovea, and under conditions of 
rhree different pairs of adjacent lines were 
used at three different distances from a fixation 
point; there was one pair ol lines on each 
card, each line being 2 in 
thick. On the first card (A 
J in. apart and the three fixatior points were 
i and 6 1n., 


of the pairs of lines. 


long and 7¢ in. 


the lines were 


from the nearest 
On Card B the two lines 
and the fixation points were 


respectively, 


were } in. apart 
the same distance away from the nearest line 

Card A On Card C the 
T in apart, and again the fixation points 
the from the 
e as they were on Card A. The cards were 


lines were 


were same distances nearest 


$23 





2 OF 


SS SI 


ill viewed from a distance 


midpoint betwee the 


eyes 


H 


GEORGI 


TABLE 1 


EING ONE LINE, 


lhe Ss were instructed to 


l lixatio point 

it for 1 mi 

“Keep fixating 

ind tell 

ot on 

used in 

the othe sic 
This same 

further 30 se 

card were 


after S ha 


procedu 
tions bei 

\fter 
“Now opt the 


one, and fixate 


d 


to ¢ 


li i¢ 


The 


* when 


end of which E sa d, 


hixation 


point carel 1] 
Ss you 
word * 
the li 


repeated 


so that he 


, prior view ol 


Vie 


at 


| 
th 


w all three 


with the 


es on the 
repeat the whol 


r verbal 1 t Ti 


lar, as opposed to the above order, a 


this the ni there 


1 i fa 


t 


were 


RESULTS AND DISCUSSION 


Since the experiment was not really 


intended to be a 


high 


ly refined one 


W 


» LLIN 


but merely a test of an hypothesis 
ot a straightforward kind—although 
requiring controlled conditions—the 
results were scored simply as one line 
or two or indefinite, according to S's 
reply when questioned. Table 1 
shows all the results in tabular form. 
It should be added that a control 
group ol 20 Ss was used, and for all 
positions ( the lines they were able 
to detect the presence ol two lines 
when asked within 5 sec. of viewing 
the figures. This control group did 
not, of course, go through any fixation 
period (inspection period). 

The results in Table 1 are clear cut 
in that a significantly large number 
of Ss under all the conditions saw 
the two lines disappear into one tor 
all of cases of Card A and all of 
cases of Card B, but only a few for all 
ot cases of Card C. hese figures 
ire, of course, highly significant. The 
rows marked “indefinite’”’ simply con- 
tain the results of those Ss who were 
unable to say whether they saw one o1 
two lines. But first it must be re- 


marked that many Ss recorded many 


other observations ol interest, il- 
though for the most part familiar 


to workers in the field of the figural 
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ind these cannot be 
discussed here. 
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Successive perceptual contrast may 
be demonstrated for comparative 
judgments by interpolating an extra 
stimulus between the standard and 
comparison stimuli. The value of the 
comparison judged equal to the stand- 
ard, the PSE, varies directly (and 
the judgments inversely) with the 
value of the interpolated stimulus 
(Guilford, 1954). 
can 


Successive contrast 
demonstrated in the 
absence of a specified standard, i.e., 
for absolute judgments. When a new 
stimulus value is added to a series 
presented for judgment by the method 
of single stimuli, the mean judgment 
of the remaining stimuli varies in- 
versely with the value of the new 
stimulus. This contrast occurs both 
when the end-category of the absolute 
scale is anchored to the new stimulus 
(e.g., Rogers, 1941; Sherif, Taub, & 
Hovland, 1958) and when the 
new stimulus is presented without 
specific anchoring instructions (Par- 
ducci, 1954; Postman & Miller, 1945). 

These examples of perceptual con- 
trast are quantitatively described by 
the theory of adaptation level (Hel- 
1947, 1959). According to this 
theory, the PSE or the adaptation 
level, AL, the stimulus value at which 
the scale of judgment is 


also be 


also 


son, 


centered, 
corresponds to a weighted logarithmic 
mean of the various physical values 
of the stimuli. Each of the judgments 
is in turn determined by the ratio 
of the stimulus being judged to AL. 
To the degree that the introduction 


1 This research was supported in part by 
grant (M-3134 A) from the National 
tutes of Health. 


i 


Insti- 


stimulus shifts the mean 
(and thus AL) toward its own physical 
value, contrast or 
in judgment occurs. 

However, the recent 
experiment with lifted weights have 
raised doubts concerning the gener- 
ality of this description of judgment 
(Sherif et al., 1958). Although the 
expected contrast effects were found 
for anchors outside the range of the 
regular series, the opposite effect (i.e. 


of a new 


an opposing shift 


results of a 


heavier judgmentsof theseries weights) 
was produced by an anchor equal in 
weight to the heaviest member of the 
Sherif et al. (1958) 
applied the term assimilation to this 
phenomenon, interpreting it as an 


regular series. 


analogue to certain propaganda effects 
of social communication. They also 
noted that such assimilation is 
explained in terms of 
adaptation-level approach. 


not 
easily the 

Che present experiments were de- 
signed to evaluate this apparently 
negative instance with respect to an 
alternative application of the theory 
of adaptation level. Instead of as- 
suming that the anchoring stimulus 
serves as just another member of the 
series presented for absolute judg- 
ment, it is here proposed that the 
anchor should be treated as a standard 
for comparative judgment. Since 
the experimental instructions used by 
Sherif et al. (1958) that the 
anchoring stimulus is to be judged 
with the heaviest category, PSE is by 
definition the physical value of the 
stimulus actually judged with the 
According to the 
theory of adaptation level, PSE is 


state 


heaviest category. 


$26 
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equal to a weighted logarithmic mean 
of the standard and comparison stim- 
uli (Helson, 1959: Michels & Helson, 
1954). When the standard is identical 
to the heaviest comparison weight, 
PSE will be below the 
standard weighted mean 
of the values would have 
to be lower than the standard. But 
if PSE is below the actual physical 
value of this anchoring stimulus, the 
heaviest 


the value of 
since any 


stimulus 


comparison weight is  per- 
ceived to be heavier than the anchor 

perceptual contrast. The anchoring 
conditions employed by Sherif et al. 
(1958) thus the value of the 
stimulus to the ‘‘heaviest”’ 


category of judgment is applied, and 


lower 
which 


the entire scale of judgment is shifted 
downward. 

The present hypothesis is that this 
downward shift, the assimilation found 
by Sherif et al 
of the central-tendency effect (Holling- 
worth, 1910; 1937). As 
scribed by the theory of adaptation 
the 
basically a 


(1958), isa spec ial case 


Long, de- 


level, central-tendency effect is 
phenomenon of perceptual 
contrast. The contrast lies in the shift 
in PSE toward a weighted mean of 
the experimental stimuli. The follow- 
ing experiments evaluate this inter- 
pretation by varying the instructions 
for judgment. 


I-XPERIMENT |: TEST FOR 


CENTRAL TENDENCY 


The first objective was to repli ate 
the relevant portions of the experi- 
ment reported by Sherif et al. (1958) 
with additional controls for the order 
ot presentation of the respec tive ex- 
test the 
present interpretation of assimilation, 


perimental conditions. ‘To 


two additional conditions were intro- 
duced which permitted direct assess- 
ment of the PSE for the anchoring 
stimulus. dif- 


For one condition, a 
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ferent category of judgment was fixed 
the 
was 


to the anchoring stimulus; 


lor 


other, an additional category 


added to the scale of judgment. 


Vethod 


used as the 
Sherif et al 
, and 141 gm 
condition of the 
he individual 
judgm«e it by 


constructed in 


Stimuli The six weights 
stimulus series’’ by 
75, 93, 109, 125 


used for 


s 


“original 
4 


were also 


every present 


experime its weights were 


presented tor means of an 


apparatus accordance with 


the description reported for the pre 
Essentially, it 


S's view of the weights and of E, the 


vious 
block 
lifting 
down a hat dle 


experiment served to 


be ing act ompl she d by yulling 
was attached t 


I 
whi h ) leading over 


wheels to the 


1 cord 


air ol 


Procedure 


weight 
1S described by 
Sherif et al were used for three of the 
present Thus for Cond. No-A 
No-Anchor had to make their judgments 
in terms ol 


low-friction 

lhe instructio 
1958 
conditions 


absolute scale of 1 to 6, in- 


with no spec ial anchoring of any of 


clusive, 
the re sponse categories (i.e., Ss were not 
told the number which went with each weight 
or even how many weights there were For 
Cond. H-A (Heavy-Anchor), Ss told 
that the stimuli would be presented in pairs, 
the first 
weight which they 
the 141-gm 
prese! ted as the ar 
Anchor and Ss were i 
The 141-gm. weight 
anchor for both of the 1 
iin labeled 6 for Cond. 7-C (7-Category 
but to make their judg- 
ents in terms of a 7- rather than a 6-point 


were 
member of each pair indicating the 

call 6 This was 
weight The 55-gm. weight was 
chor for Cond. L-A (Light- 
structed to call it 1 
the 
It was 


were to 


was used as 


ew conditions 
Ss were instructed 


scale The anchor was labeled 5 on a 6-point 
ile for Cond. A These 
perhaps be more readily 
‘nce to Fig. 1, with special attention 
to the location of the different anchoring 
weights with respect to the response scale 
total of 
there were 
the odd 


chor conditions 


chor-5, conditions 


distinguished 


Each condition required a 288 
judgments by each S. In additio 
trials 
Che order 


288 unjudged presentations 
for each of the an 
of presentation was randomized over blocks 
of 48 trials 


used) so 


or pairs of trials when an anchor 
that each of 
appeared eight times 
\n experimental 
under 1 hr., 
the 


was weights 
each block 
lasted somewhat 
with two short rests permitted 
Each S 


the six 
within 
session 
served in a 


session 


within 
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Fic. 1. Distribution of judgments for conditions selected from Exp. I, III, and IV. 
(Anchored categories indicated by we ight, gm., of anchori 


minimum of two experim« il sessions whicl tory psychology 
were always on different day | 

Subjects and ord 
of the groups servi in the 


composed of 10 Ss draw 


MEAN ADAPTATIO 


No-Anchor (lst 
Heavy-Anchor 
No-Anchor (2 
Heavy-Anchor 
\nchor-5 
Anchor 5 3rd 
Light-Anchor 


7-Categor) 


Heavy-Standard 


Light-Standard 


Unjudged-141 
Judged-141 
Judged-141 


Identification 


Anch.-Identiticatio 
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However, the order of the 


varied in the 


conditions was 
systematically 


so that the 


present design 
effects of order could themselves 
be assessed. 
first to Cond 


finally to a 


Thus one group was exposed 
No-A, then to Cond H-A, and 

condition, Anchor-5. <A 
second group was exposed to the first two 
of these only; lor 


Cond. H-A preceded Cond No \ \ 


new 


conditions this group, 


third 


group sé ved only under 


I Cond. Anchor-5. 
Each of the other gro Ips in these experime nts 


also served under only one of the experimental 


conditions 


Results and Discussion 


The 


ments made in 


percentage ol the 288 judg- 
terms of each of the 
respective categories was computed 
for each S condition. 
Table 1 shows these percentages aver- 
aged over 10 Ss. 
the 

(1958), each group’s 
the 
condition it judged first is presented 
graphically in Fig. 1. 
with Cond. No-A, composed of the 
same group of Ss, Cond. H-A produces 
a marked assimilation effect, 1.e., 


under each 
To facilitate com- 
with 

in Sherif et al. 
distribution of 


parison figures presented 


judgments for 


As « ompared 


more 
Irequent use ol the heavier categories 
of judgment for H-A (2nd) than for 
No-A (1st), for H-A (1st) than for 
No-A (2nd). To evaluate statistically 
this the percentage of 
use of each category by each S under 
Cond. H-A was subtracted from his 
corresponding percentage under Cond. 


No-A. 


were analyzed according to a 


assimilation, 


These percentage differences 
two- 
factor, Judgment xX Order design, dif- 
ferent Ss being used for the two orders 
but the same S having a difference 
score for each of the six categories. 
Since the sum of the six difference 
scores Was automatically zero for each 
S, the effects of Order and Ss were 

WS 
was highly significant in this analysis 
(F=11.71, df=5/90, P<.001, using 


as the error term the pooled inter- 


necessarily zero. The Judgment 


action between Ss and Judgment—as 
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described in Lindquist, 1953, pp. 267 
272). The interaction between Order 
and Judgment 
(P > .25, again the pooled 
Ss X Judgment interaction as_ the 
term). ‘This that the 
assimilation reported by Sherif et al. 
(1958) found to be a reliable 


effect of the present replication (the 


was not significant 


using 


error means 


Was 


distributions of judgments being sig- 
nificantly different for No-A 
and H-A). 


It also means that there 
is scant evidence of 


Cond. 


the magnitude 
of the assimilation being affected by 
the order in which the two conditions 
are presented. 

However, the distributior yt 
Cond. No-A, ~ 


, respectivel are each 


judg- 
under 
Anchor-5 
by whether or not the 


| as bee n 


ments and 
affected 
given condition 
other 
i.e., Whether a given condition was the 
third 
Ss follo 
onditions. 


preceded by conditions. 
f those 
ing each of the two 
Judgment X Order 


Variance were performed for 


first, second, 
by the 10 
orde rs of ¢ 


analyses of 


] 1dge d 


eat of the following three pairs of 
conditions: Ist) vs. No-A (2nd), 
H-A (1st) vs. 2nd), and Anchor-5 


vs. Anchor-5 rd). The percent 


use of ear h of the categories by eat h S 


Was used for the raw scores. Che inter 
action between Order and Judgment was 
significant in each of the three analyses 
P 4 005, 025 and 01, respectivel\ 

Thus while the present replication con 
firms the assimilation to the 
inchor reported by Sl 
‘t al 


also 


heavy 
erif et al 1958 
suggests that their procedure of 


exposing the same group ol to the 
various experimental conditions mark 
edly affects the distribution of judgments 
Exan ina 
this effect 
cates that, in each case, the 


under any given condition 


tion of the indi 


direction of 
distribution 
of judgments tends to resemble the dis 
tribution of judgments for the previously 


This 


consistent with an adaptation-level de- 


presented condition(s appears 


scription since the respective ALs are 
pulled 


toward the value of preceding 
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ALs. The ALs, defined as one-half the 
sum of the means of the stimuli judged 
3 and 4, respectively, are presented in 
Table 1. 

An analysis of variance based on the 
percentage scores for Cond. No-A (lst) 
and Cond. L-A indicated that the dif- 
ference between these two distributions 
of judgments was not significant (F=.90). 
This assimilation appears 
inconsistent with the general trend of the 
light-anchor effects reported by Sherif 
et al. (1958). However, they introduced 
the following experimental variations for 
this comparison: direct lifting of the 
weights, fewer and heavier weights, fewer 
While their 
own data are not entirely consistent for 
the different light-anchor conditions they 
report, there is some indication that they 
obtained less assimilation to light than 
to heavy anchors. This suggests that 
a negative time-order error may be 
counteracting the postulated central- 
tendency effect for the light-anchor con- 
dition. 
usually found for lifted weights when 
the comparison stimuli follow the stand- 
ard, i.e., the comparison weights tend 
to be judged heavier than the standard, 
even though they are physically equal 
to the standard in weight (Michels & 
Helson, 1954). Additional evidence, 
consistent with the that 
this type of constant error is operating 


absence of 


categories, and fewer Ss. 


Negative time-order errors are 


assumption 


in the present situation, will be presented 
below under Exp. II. 

To test the central-tendency inter- 
pretation of the assimilation to the 
heavy anchor, the PSE for the 141-gm. 
anchor (i.e., the weight judged equal to 
the anchor) determined for both 
Cond. Anchor-5 and Cond. 7-C by calcu- 
lating the mean of the upper and lower 
This 


-A since 


Was 


limens for the anchored category. 
could not be done for Cond. H 
the anchored category (i.e., 6) had no 
upper limen. The respective limens were 


first determined by a least squares fit 


to the z scores corresponding to the 


percentage of times each stimulus was 


judged above the limen in question 


(Guilford, 1954, pp. 125-128). The 
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resulting Anchor-5 and 7-Category PSEs 
were 132 and 135 gm., respectively. 
Since the anchor was 141 gm. in both 
cases, the data are consistent with the 
assumption that there was a negative 
constant error for this anchor (i.e., in 
the direction of the mean of the experi- 
mental stimuli). 


EXPERIMENT I]: COMPARATIVE 
JUDGMENT 


While the anchoring instructions 
used in Exp. I tell Ss how they are to 
judge weights which appear equal to 
the anchoring weight, it is possible 
that these instructions conflict with 
the more general instructions for 
absolute judgment. Insofar as such 
conflict occurs, the PSEs determined 
for the Anchor-5 and the 7-Category 
conditions may not indicate the 
weight which Ss would actually per- 
ceive as equal to the anchor. In the 
present experiment, the method of 
constant stimulus differences is used 
to obtain a more direct measure of 
the PSE for the two anchor weights 
used in Exp. I. 


Method: 


rhe instructions stated that S would be 
presented weights in pairs and that his task 
was to judge how heavy the second member 
of each pair felt in comparison with the first, 
the standard. Judgments 
terms of the following 
lighter—1, lighter—2; 
slightly heavier—4, 


made in 

categories: much 
slightly lighter—3, 
heavier—5, and much 
heavier—6. These comparative categories 
yield convenient psychometric functions 
(Michels & Helson, 1954), and their use in 
place of the usual restriction to two or three 
categories increased the similarity between 


Exp. I and II. 


were 


In other respects, the former 
procedure was followed: the same six weights, 
the same randomization of the comparison 
presentations in blocks of 48, and the same 
experimental apparatus. Two new groups 
of 10 Ss each were run, one under Cond. H-S 
(Heavy-Standard, 141 gm.) and the other 


under Cond. L-S (Light-Standard, 55 gm.). 
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Results and Discussion 


A PSE was obtained for each S by 
tabulating the proportion of his judg- 
ments of each stimulus which were 
either 4, 5, or 6 (i.e., judged “‘heavier”’ 
than the standard), converting these 
proportions to 2z and then 
calculating his PSE by the method 
of least squares. The mean and SD 
of Cond. H-S PSEs were 124 and 12 
gm., respectively, with 9 of the 10 
PSEs lower than the 141-gm. stand- 
ard. The mean of constant 
errors is significantly negative (t= 4.43, 
df = 9, P < .005). 

Since 6 of the Cond. L-S Ss judged 
the lightest comparison weight to be 
heavier than the standard (both were 
55 gm.) on over half the presentations 
of this pair and since 4 of these 6 
judged every the 
remaining comparison stimuli heavier 
than the standard, it was not appro- 
priate to the 
for determining 
Linear interpolation (or 


scores, 


these 


presentation of 


use same procedure 
L-S PSEs. 
extrapola- 
tion) for the mean judgments of the 
respective stimuli was used instead. 
This procedure yielded almost the 
same PSE for Cond. H-S, 123 gm., 
and a Cond. L-S PSE of 56 gm. (as 
shown in Fig. 2 where the two PSEs 
correspond to mean judgments of 
3.5 on the respective psychometric 
functions). 


Cond. 


The difference in magni- 
tude between the two constant errors 
(—18 gm. vs. +1 gm.) is consistent 


with the assumption, made in the 


previous discussion, that a negative 
time-order error was counteracting 
the the light anchor in 
Exp. I. Thus the constant 
obtained when the 


effects of 
errors 
stimuli are ex- 
plicitly compared with the anchoring 
weights (the standard for the method 
of constant stimulus differences) cor- 
respond to the shifts in the scales of 


judgment obtained when the absolute 
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judgments are preceded by these same 
anchoring weights. 

It should be noted that the Cond. 
H-S PSE is than the PSEs ob- 
tained for this same weight under the 
\nchor-5 and 7-Category conditions of 
Exp. I. This difference may be due to 
differences absolute 


lower 


between the and 


comparative response scales. As shown 
in Table 1, the 


ments for 


distributions of judge 
the comparative conditions 
are much less symmetrical (e.g., very 
few 5 and 6 judgments for Cond. H-S) 
than the 


stimuli (e.g. 


scales for the same 
, for Cond. Anchor-5 rhis 
is a consequence of the difference in thx 
instructions for judging the anchoring 
weight and the standard, the 141-gm 
weight being labeled either 5 or 6 in the 
anchoring instructions used in 


absolute 


Exp. | 
but only 3.5 in terms of the categories 
for comparative judgment used in Exp 
Il. However, the difference in symmetry 
due to this difference in the instructions 
for. judgment would be reduced by the 
tendency for Ss to use their respective 
categories with fixed proportionate fre 
quencies, symmetrical about the middle 
of the response scale (i.e., 4, 5, and 6 


as often as 1, 2, and 3—as asserted wit! 
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Fic. 2. Mean judgments of each of the 
comparison weights following either the light 
or heavy standards of Exp. II. (All judgments 
were obtained by the method of constant stim 
ulus differences. ) 
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respect to the median-midpoint com- 
promise demonstrated in Parducci, Cal- 
fee, Marshall, & Davidson, 1960). The 
compromise toward a symmetrical scale 
of judgment would thus produce a 
lower PSE for Cond. H-S than for either 
the Anchor-5 or 7-Category conditions. 
But whatever the value of this inter- 
pretation of the differences between the 
PSEs, it is clear that the PSEs obtained 
under the comparative instructions are 
consistent with the adaptation-level inter- 
pretation of assimilation. 


EXPERIMENT II]: UNLABELED 
ANCHORS 


The adaptation-level interpretation 
of assimilation stresses the anchoring 
instructions provided by E. Without 
verbal anchoring, the presentation of 
the 141-gm. weight on alternate trials 
should produce contrast rather than 
assimilation (Helson, 1947). Since 
this extra weight would raise the mean 
of the stimuli, it would also raise AL 
and hence lower the judgments. 


Method 


To test this implic ition ot adapt tion 


level theory, two additional groups of 10 Ss 

76 
For Cond 
tructed not to 
judge the weight preset! ted on ever, 


each were presented the same series of 5 
weights as in Cond. H-A of Exp. I. 
Unjudged-141, Ss were i 
other 


trials); for 


odd-numbered 
Judged-141, Ss made a 
trial 
attention 


Neither 


structions, 


trial i.e., the 
Cond 
every 


judgment ol 
with no special 
alternate trials 


anchoring in- 


576 judgments, 
drawn to. the 


group was given 


Results and Discussion 


As may be inferred from comparison 
with 
for Cond. 
Fig. 1), 
predicted contrast was obtained under 
Cond. Unjudged-141. ‘The Condition 
xX Judgment X Ss analysis of vari- 
that 
of judgment frequencies for this con- 


the distribution of judgments 
No-A Table 1 


assimilation rather than the 


and 


(see 


ance indicated the distribution 
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dition differed significantly from the 
distribution for Cond. No-A (ist) 
(F=3.98, df=5/90, P<.005). There 
is a striking correspondence, however, 
between the Unjudged-141 and the 
Anchor-5 distributions. Since tabu- 
lation of the 288 odd-trial judgments 
for Cond. Judged-141 (see Fig. 1) 
indicates that the 141-gm. weight 
was judged below 5 almost as often 
as it was judged 6 (below 5—29%; 
5—-38%; 6-33%), it appears that the 
Unjudged-141 Ss may have anchored 
their own scales by implicitly labeling 
each interpolated (i.e.,odd-trial) weight 
as 5 on their 6-point scale. 


Why, then, should Cond. Judged-141 
yield different distribution of 
(for Judgment X Condition 
interaction, Judged-141 vs. Unjudged 
141, F= 4.01, df = 5/90, P < .005)? 
Again it seems appropriate to appeal 
to the postulated tendency to use the 
with 


such a 
judgments 


categories symmetrically propor 
(Parducci et. al., 


shows 


tionate frequencies 
1960). Table 1 
distributions of judgments for Cond. 
Judged-141. The first is based upon the 
even trials only (i.e., 


two different 


on 288 judgments) ; 
the second is based upon all 576 trials 
(including the judgments of the odd- 
trial presentations of the 141-gm. weight). 
The second is naturally 
asymmetrical (negativels 
either the first or the 
Cond. Unjudged-141 since it includes 
the judgments of 288 extra presentations 
of the 141-gm. weight (shown in Fig. 1 

The hypothesis here is that the difference 
between the even-trial distributions for 
Unjudged-141 and Judged-141 reflects 
the tendency, under the latter condition, 
to reduce the negative skewing of the 
total distribution of judgments. 


much 
skewed) than 
distribution for 


more 


EXPERIMENT IV: IDENTIFICATION 


Experiments using absolute jucg- 
ments have sometimes specified that 
Ss were to 


use their categories of 


judgment to identify or discriminate 
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the alternative stimuli. Such judg- 
ments are absolute in the sense that a 
stimulus 
and the implied standards for judg- 
identified during the 
presentations (i.e., the pro- 
the method of 
rather than the method of 
constant stimulus differences). 
ever, is told that 
yvory ol judgment corresponds to (or 


judgment is made of each 
ment are not 
series of 
cedure 


uses single 


stimuli 


How- 


since S each cate- 


identifies) a different stimulus value, 
each judgme nt can be scored as either 
correct or incorrect. 

and III, 
also SIX « 
for the 7-¢ 


this corresponden e 


there 


In Exp. | 


weights and 


were SIX 
itevories (ex 
cept 


but 


ategory condition) ; 


Was never 
stated explicitly, Ss being told only 
that they 


On a Sé ale 


should judge each 
trom 1 to 6 
of discrimination 


weight 
The dithcult,y 
was that Ss 
that there 
exactly six weights, and they may not 
have 


suc h 


could not learn were 


assumed a one-to-one corre- 
spondence between stimull ind cate- 
gories Thus the task for judgment 
in these experiments may resemble 
closely the task for absolute judgment 
as established in those experiments 
for which the 
does not correspond to the number 
of stimuli (e.g., Helson, 1947: Par- 
ducci, 1954; Parducci et al., 1960). 
Such absolute judgments can_ be 
neither correct nor incorrect, and the 
explicit instructions require only that 
the judgments reflect the psy¢ hological 
the stimuli. 
However, the results of recent research 


number of categories 


relationships among 


have suggested that the use of abso- 
lute further restricted 
by implicit rules of judgment. Thus 
there is a to use the cate- 
gories to divide the range of stimuli 


( itegories is 
tendency 


into subranges and 


proportionate 
also to use the categories with fixed 
relative frequencies (Parducci et all., 


1960). Insofar as these implicit rules 


PERCEPTUAI 


JUDGMENTS 


of judgment do not reflect an attempt 


simply to identify or discriminate 
between the alternative stimuli, Exp. 


1 and III might vielded 


different distributions of 


have quite 
judgment 


instructed 


if Ss had been explicitly 


to identify the stimull. 


VWethod 


lo compare 
tions to identify 
of the task for absolu ] 
| xp I and III, two 
told that ther 


were were 


Before making 


permitted to | 


random order, 


36~—Sso paired 

weights were 

odd trials, 
prest ted o the ev 


Results and Discussion 


Table 1 
distribution is more 
negatively skewed for Cond. I than 
for Cond. No-A (F 6.31, df 5/90, 
P < .001, for the Condition X Judg- 
ment differ- 


two conditions 


As shown in 
the 


Fig 1, 


and 


resp mse 


interaction). The only 


betweeen these 
the 


S was to identify 


is in instructions, i.e., whether 
each stimulus with 
its own numeral (from 1 through 6) 
or whether he was to judge the stim- 
numerical scale 
The 

the re- 
distributions 


uli on an absolute 


(also from 1 through 6) 


nificant difference between 


sulting response thus 


suggests that the absolute scale does 


not simply reflect S’s attempts to 


identify the stimuli, even when he 
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ic. 3. Mean identification as a function 
of the preceding anchor for Anchored- 
Identification condition of Exp. IV. 


uses the same number of response 
categories as there are stimuli. 
Paradoxically, Ss were actually 
more accurate in identifying the 
respective stimuli when the correct 
response for each stimulus was not 
the instructions (i.e., 
under Cond. No-A of Exp. 1) than 
under the instructions for identifica- 
tions (with no interpolated anchoring). 
The mean percentage of correct judg- 
ments was 44% for Cond. No-A (Ast), 
but only 36% for Cond. I(t = 2.02, 
df = 18, P = .05). The greater ac- 
curacy following the Cond. No-A 
instructions is consistent with the 
assumption of a tendency to use the 
categories of judgment with fixed 
relative frequencies, symmetrical about 
the middle limen (Parducci et al., 
1960). This hypothetical tendency 
is reflected in the striking symmetry 
of the Cond. No-A (1st) distribution 
of judgments as compared with the 
marked negative skewing found for 
Cond. |. The skewing of the identi- 
fications is presumably the 
time-order error demon- 
strated in Exp. I and II. Thus inso- 
far as the PSEs for the heavier weights 


specified in 


due to 
negative 
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are below their actual physical values, 
Ss identify them as héavier than they 
actually are. This is another appli- 
cation of the concept of self-anchoring 
which was used to explain the assimi- 
lation found in Exp. III. The time- 
order error has less effect following 
the instructions for Cond. No-A 
since they place less restriction on S’s 
tendency to distribute his categories 
with proportionate frequencies. 

As might be expected on the basis 
of the greater amount of information 
given, accuracy was greater for Cond. 
A-I than for Cond. No-A (52% vs. 
44% correct, t= 2.37, df=18, P<.05). 
Separate tabulation was made of the 
identifications of each stimulus follow- 
ing each anchor for Cond. A-I, and 
the mean identification of each stim- 
ulus is plotted against the value of 
the preceding anchor in Fig. 3. The 
slopes of all six of the resulting curves 
are positive. A trend test, based upon 
the linear components of these curves, 
indicated that while the slopes did 
not differ significantly from each 
other (F = 1.57, df = 5/45, P > .10, 
for Stimuli tested against the Ss X 
Stimuli interaction), the mean slope 
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Fic. 4. Mean identification as a function 


of the preceding stimulus for Identification 
condition of Exp. IV. 
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was significantly greater than zero 
(F = 24.82, df 1/9, P < 001, tor 
Mean against Ss). It may 
thus be concluded that the judgment 
of each stimulus varies directly with 
the value of the preceding anchor. 
This 


also 


tested 


further case of assimilation is 
consistent with the central- 
tendency interpretation, assuming 
that the constant errors for the anchor 
PSEs more negative for the 
heavier than for the lighter anchors 
and that the most recently presented 
anchor effect upon 
judgment than the preceding anchors. 


are 


has a_ greater 


Similar curves have been reported 
for identification-judgments of loudness 
made without specific anchoring of the 
stimuli except during an initial practice 
session (Garner, 1953). It may be that 
Garner's situation produced considerable 
self-anchoring. However, the same tabu- 
lation for the present Cond. I and No-A 
(using, as did, the preceding 


stimulus value instead of the preceding 


Garner 


anchor) revealed no systematic variation 
in response as a function of the preceding 
Fig. 4 


proposed two alternative interpretations 


stimulus (see and 5). Garner 


for his assimilation data. The first was 
that Ss confuse the presented stimulus 
with the preceding one. This would not 
explain why assimilation was obtained 
for the present identifications only when 
they second 
interpretation was that Ss tend, when 
in doubt, to 
identifications. 


were anchored. Garner's 


repeat their preceding 
The actual mean repeti- 
tion rate for the unanchored identifica 
tions in the present experiment is only 
17.8%, not significantly greater than 
the actual repetition of the stimuli. 
However, the mean rate of repetition 
of the preceding anchor category under 
Cond. A-I is 20.6%, significantly greater 
than chance (t = 2.71, df = 9, P < .025). 
Thus the 
associated 


occurrence of assimilation is 
with a_ tendency 
repetition. A breakdown by 
of the Cond. A-l 
that the rate of repetition varies system 


atically with the 


toward 
category 
repetitions indicates 


categories Insofar 
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preceding 








Fic. 5. 
of the 
condition of Exp a 


stimul 1S 


as the PSEs for the more extreme anchors 
are shifted further toward the mean of 
the stimuli (time-order error being re- 
moved by the multiple anchoring), repeti- 
tion should be greater for the more extreme 
categories. The mean percentage of the 
total use of each category represented 
by repetitions is as follows: 24, 18, 19, 19, 
20, and 29% for 1 through 6, respectively. 
Although statistical evaluation of these 
differences is precluded by the variation 
in the (the actual fre- 
quency of use of the respective cate- 
gories), the curvilinear form of the 
repetition function is consistent with the 
hypothesized central-tendency effect. 


denominators 


DISCUSSION 


These experiments demonstrate that 
effects are found for a 
simple judgmental tasks. 
However, in each of the present cases, 
the assimilation with the 
contrast principles described by the 
theory of adaptation level. Whenever 
a category of judgment is anchored to a 
specific stimulus, either by £ or by S, 
the anchored category is applied to the 
PSE for the 
accordance 


assimilation 
variety of 


is consistent 


anchoring stimulus in 
with the adaptation-level 
analysis for comparative judgment. The 
remaining judgments are largely deter- 
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mined by 


of the 


the physical ratios of each 


various stimulus values to this 


PSE. 


A major ambiguity lies in the specifi 


cation of the conditions under which S$ 
anchors of judgment. 
Self-anchoring was invoked to explain 
the assimilation found in Exp. III where 
a single, unlabeled, unjudged stimulus 
was interpolated on alternate trials into 
the regular series of Un- 
judged-141). While invocation 
must somewhat until the 
conditions for self-anchoring are more 
adequately studied, it is consistent with 
the 
“‘self-anchored” scale of judgment and 
the with the category 
which Ss would otherwise apply to the 
rhe 


with 


his ow n scale 


stimuli (i.e., 
such 


be arbitrary 


the close correspondence between 


scale anchored 
anchoring stimulus (i.e., Anchor-5 


adaptation-level approach, even 
this ambiguity, would appear to provide 
a more powerful analysis than the com 
of and contrast 
as two, basically opposed principles of 
judgment, them of 
describing any possible shift in judgment. 

While the results of these four experi 


mon use assimilation 


capable between 


ments provide a comparison between 
various kinds of absolute and compara 
tive the 
the anchoring features common to all 
of the studied. The net 
effect is to emphasize the role of com- 


judgments, analysis stresses 


proc edures 


parative judgment, comparison between 
the judged stimulus and the values of 
previously presented standards or an- 
This that of 
common distinction abso 
and comparative judgments, it 
be more appropriate to classify 
various for judgment 
with respect to the manner and degree 
to which the 
been specified. 


chors. 
the 

lute 
would 
the 


suggests instead 


between 


procedures 
rules for judgment have 


Unanchored absolute judgments, elic- 
ited by the 
use verbal categories (e.g., light, medium, 
heavy), would appear to be the 
specified, the least anchored by E. The 
for Cond. No-A 
of Exp. I approximates this lowest degree 
of specification, and the distribution of 
judgments under this condition is similar 


customary instructions to 


least 


numerical scale used 
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to the distribution obtained using verbal 
symmetrical for a _ rec- 
of stimuli, with 
more frequent use of the middle cate- 
gories (see Parducci et al., 1960, p. 71). 
But the instructions for 
such scales involve little explicit anchor- 


ing, 


cate gorie ‘. 62. 


tangular distribution 


even though 
the categories of judgment are to 
a considerable extent 
plicit rules for judgment. Thus each 
of the No-Anchor Ss used all six cate 
gories; and as indicated in Fig. 5, the 
order of the categories corresponds to 
the order of As has been 
shown in previous experiments, the addi- 


anchored by im- 


the stimuli. 


tion of an unlabeled weight which was 
heavier 141 gm. would 
chored Category 6 to the 
producing a contrasting 
judgments of the stimuli (e.g., 
Postman & Miller, 1945 Much of the 
research on absolute judgment has been 
directed the ol 
implicit rules of judgment. 

When 


not singled out for special attention, Ss 


than have an 
value, 


the 


new 
shift in 


series 


toward discovery such 


individual stimulus values are 
have greater difficulty in applying either 
the implicit rules of judgment or the 
anchoring rules provided by FE. Thus 
identifications were actually less accurate 
following the the 
one-to-one correspondent e between cate- 
gories and stimuli 
No-Anchor 
Ss 


instructions stating 
following the 
The Identi- 
constant physical 
they could anchor 
and it appeared that 
to identify conflicted 
with the implicit rule to use the cate- 
with fixed relative frequencies. 

The introduction by E of a constant 
physical landmark, such as the unlabeled 
anchor interpolated into the series for 
Cond. Unjudged-141 of Exp. III, pro- 
vides a further degree of specification. 
Insofar this 
unchanging, 


than 
instructions. 
fication had no 
landmarks to which 
their categories, 
the instructions 


gor ies 


stimulus is 
the which S 
applies to it is anchored at a fixed value 
of the stimulus. Explicit anchoring of 
this by E, in any of the 
anchoring conditions of Exp. I, would 
completely determine the location of at 
least one point on the scale of judgment 
if it were not for the changes in PSE 


as 


recognized 


as 


category 


stimulus 


das 
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for the 


anchored value. Similar con 


PSE) 


absolut 


stant errors (systematic shifts in 
were found following both the 


and comparative instructions, though 


141-gm. weight 
i absolute 
procedure \g. 
distribute the 


plicit rule to 


with propor 


produced 
the greater accur: ) ie absolute 


tionate frequencies 


scale. 
The Anche 


involved the 


wred-Identification condition 
most complete specificatior 
of judgment 

he generally negative time 
was effectively eliminated 
condition, the assimilation 
preceding 
appeared 
level 


in the 


ot perce] 
when all categories 
anchored their re 
was less 


for judgment 


his analysis is 


standard stimuli. 


SUMMARY 


PERCEPTUAI 
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this permitted re d iction ol ; 


ition to simple percept 
that 


' 
ysis suggested 


for absolute a d comparative 
distur primarily o the 
iture and degree ot 


ig ished 
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CUE NEUTRALIZATION: THE EFFECTS OF RANDOM 


REINFORCEMENTS UPON 


DISCRIMINATION 


LEARNING! 


MARVIN 


LEVINE 


Indiana University 


The present experiments are con- 
cerned with the effects 
reinforcements (RRs) upon subse- 
quent discrimination learning. Hu- 
man Ss are presented with a sequence 
of two colored stimuli (e.g., 


of random 


blue or 
tan cards), are instructed to make 
one of two responses to each stimulus, 
and are told either “right” or ‘“‘wrong”’ 
following each response. During a 
first procedural phase, for a given 
number of trials, E applies the rein- 
forcing events on a prearranged ran- 
dom schedule, i.e., the words “right” 
and ‘‘wrong’’ are uncorrelated with 
any stimulus-response pairs. During 
a second phase, which appears with- 
out special announcement or break, 
the traditional 


discrimination pro- 


cedure is employed in which the word 


“right”’ is presented only when the 
correct response is made to the appro- 
priate Otherwise the word 
“wrong” is presented. One may then 
inquire into the effect of the prelimi- 
nary RRs upon the subsequent dis- 
crimination by evaluating 
the difficulty encountered in learning 
the discrimination problem. 


color. 


learning 


The experimental results will have 
implications for the process of cue 
and for theories which 
describe this process. Restle (1955: 
Bourne & Restle, 1959) and Bush and 
Mosteller (1951) have, in describing 
discrimination learning, included the 


neutralization, 


1 This research was supported in part by 
Grant M-3906A the United 
States P Health Thanks are 
due Samuel! H. Revusky and Charles Land 
is Es for half the Ss 


from 
ery ice 


Resear h 


Lie 


for servi 


idea that cues which are uncorrelated 
with the reinforcement 
over the responses. Specific predic- 
tions may for the 
of the present experiments. These 
predictions and their relationship 
to the outcome of the present experi- 
ment will be described following the 
presentation of the results. 


lose control 


be made results 


EXPERIMENT | 


served to obtain 
broad coverage on the variable of 
number of RRs. Either 0, 10, 30, or 
60 RRs were presented before the 
discrimination problem began. 


Experiment | 


resulted from 
consideration of a problem first noted 
by Spence (1945). 
S could literally 
by 


A second variable 

It is possible that 
ignore the stimuli 
to them. Asa 
result of the RR S might decide that 
the colors had nothing to do with the 
problem and might make his responses 
without 


“closing his eyes”’ 


adequate receptor stimula- 
tion, i.e., without directing his gaze 
to the The 
learning which would subsequently 
appear would in a sense be an artifact, 
since the reinforcements, when they 
came regularly, could not strengthen 
any S-R relation. In order to evalu- 
whether such an artifact was 
occurring half of the Ss were forced 
to observe the stimuli. 


colors. decrement in 


ate 


They were 
instructed to describe each stimulus 
before making their response. The 
other half of the Ss did not receive 
If RRs re- 


tarded performance only in the latter 


this special instruction. 
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group, it would suggest, as one possi- 
bility, that these Ss were not always 
viewing the colors. 


Method 


16 Indiana Uni- 
introductory 


The Ss were 
students in an 
chology course taught by the author. 
A pparatus.—Four decks of 
employed, one for each of 
Within each deck one of 


diamond or cross appe ared on eat h card, and 


‘ 


Subjects. 
versity psy- 
cards were 
iour problems. 
two torms (e€.g., a 
each form was of 
purple or tan 
were distributed 
deck of 120 cards. 

The four 
following stimuli: a purple or tan diamond or 


cross; a red or green 


one of two colors (« v., 
rhe four resulting stimuli 
randomly throughout a 


decks were composed ol the 
semi ir le 4 
a yellow or blue circle or X shape; ar 
or black triangle or star. 
Design.—The 
able and 2 different Es were organized fac- 
torially to produce four different conditions. 
Four Ss were assigned to each of the four 
conditions. Each S received four discrimina- 
tion proble ms preceded by either 0, 10, 30, or 
60 RR trials 
tion 


square or 
1 Orange 


observing-instruction vari- 


Che 4 Ss within any one condi- 
the four RR in four 
counterbalanced to 
A different latin 
was employed for each condition. 
Procedure. 
the 2 Es. The E presented S with one of the 


four decks face down, and 


received amounts 
different 


duce a latin square 


sequences pro- 


square 
Each S was run alone by 1 of 
showed him four 
different sample cards which were the types 
The S was in- 
structed to turn the cards in the deck one at a 


making up the whole deck 


the cards into two groups 


time and to “‘sort”’ 
by making one of two responses to each card 
The two were given as VEC and 
NONVEC. The S was further told that after 
each response E would tell him whether he 
was right or wrong and that his task was to 
solve the problem in the sense 


many right as possible. 


response s 


of getting as 
If S was in the ob- 
serving-instruction condition he was also 
told to state the color and form on the card 
before making his response. 

[he experiment then proceeded in two 
Phase I, the RR part of the 


and Phase II, the discrimination 


main phases: 
experiment, 
proper. Following each response in Phase I, 
E reinforced according to a pre viously con- 
“rights”’ and 
[he two events were in a sequence determined 
randomly with two restrictions: 
never more than three “rights”’ 


struc ted s« hedule of “wrongs 


there wert 
(or “wrongs” 
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in succession, and half the outcomes 
always “‘rights.”’ 

When Phase I was completed E, without 
comment, or 
shifted his 
responses to the cards. 


were 


obvious behavior, 
reinforcement to S's 
rhe particular stimu- 
lus-response pairs receiving the word “right” 
had been designated in For ex- 
ample, the positively reinforced pairs might 
be purple = vEC, tan = NONVEC. Phase II, 
therefore, two-response dis- 
crimination problem with one relevant dimen- 
(color) and one irrelevant 
with 100% 
the stimulus-response-reinforcement combina- 
The problem continued in this way 
either until S reached a criterion of 15 con- 
secutive correct responses or, if criterion per- 
formance did not appear, until 50 responses 
had occurred. Following the attainment of 
the criterion E, again without providing any 
discriminable cue, presented RRs for the next 
10 responses. The purpose of this last detail 
was to minimize transfer of a set for simple 
solutions from one problem to the next. 

The deck was then collected and replaced 
by the deck for the second problem. The S 
was instructed that the second problem fol 
lowed the same procedure as the first but was 
otherwise a brand 
relation to the preceding 


change in 
basis for 


advance 


consisted in a 
sion dimension 


(form) and consistency in 


tions. 


new problem having no 
The four sample 
cards for the new deck were 


new responses 


shown and two 
ZEB and NONZEB The 
S was again told to get as right as 


given 
many 
possible, and, if he was in 
instruction condition, 


the observing 
was asked to describe 
the color and form on the card before making 
his response. 

second deck, 


this 


decks 


Following Phase II of 
the third and fourth 
with instructions 


preceding the second deck. 


followed in sé 


quence similar to those 


Results 


number of 
errors were taken as measures of per- 
the 


measures 


Trials to criterion and 
formance during discrimination 
Both yielded 
similar results and the same conclu- 
Only the 
measure, therefore, will be presented 
here. 


problem. 


sions. trials to criterion 


The effects of different numbers of 


RR trials and the influence of the 


observing-instruction variable upon 


Fig. 1. 


these effects are shown in 
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Two general results may be seen 
the RR variable. The 
0 condition produces faster learning 
than the other three conditions and 
the function appears to be flat be- 
tween 10 and 60 This graph 
suggests that the changes produced 
by RRs occur during the first 10 RR 
trials and that beyond this number 


concerning 


RRs. 


further RRs do not impede learning. 
Figure 1 also shows that the observ- 
ing-instruction variable has little ef- 
fect, and that what effect it 
have is in the direction opposite from 
that expected by the 
that the noninstructed Ss might not 
at the When Ss 
forced to describe the stimulus before 


does 
consideration 


look stimuli. are 
each response, thereby demonstrating 
that the stimulus has been observed, 
the performance is 

The effect of the 
struction was evaluated statistically. 


slightly worse. 


observing in- 


Total trials to criterion following all 
four RR 
each S, these totals were treated as 
the cell scores in the 2 X 2 factorial 
the E and 
struction variables, and an analysis 


amounts were obtained for 


design produced by in- 


of variance was performed on these 


data. Neither the /, the observing- 


30 


INSTRUCTED 
\ 


/ 
NONINSTRUCTED 


TRIALS TO CRITERION 





1 a 4 
oO 10 30 

RANDOM REINFORCEMENTS 
Fic. 1. Mean ach 


criterion following different numbers of ran 





number of trials to re 


dom reinforcements, for the group instructed 


to describe the stimuli and the noninstructed 


group 


LEVINE 


instruction variable, nor the inter- 


action was significant. 


EXPERIMENT I] 


Experiment I indicated that the 
value of 10 RRs yielded results which 
were already that if 
wished gradual 
crease in problem difficulty with an 


at asymptote, 


one to show a in- 
RRs, one had 
ot 


utilized a 


increase in number of 
RRs. 
latin 


exists 


small numbers 


Experiment | 


to present 
also 
square design. A problem 
with this design in that the resulting 
function not the 
of the variable but also 
influenced by 


in which 


may describe only 
ettects 


be 


quences 


may 
the particular se- 
the of the 
presented. Accord- 
ingly, in Exp. II independent groups 


levels 
variable were 
were compared in which Ss received 
a single problem preceded by either 
0, 4, 8, or 12 RRs. 

The effects of irrelevant dimensions 
In Exp. I 


there was always one relevant (color) 


were also investigated. 


and one irrelevant dimension (form) 
the 
In Exp. I] 


vant dimension 


during discrimination problem. 


there was ag iin one rele- 
(color), but different 
groups received problems with either 
ae ) 


or 2 irrelevant dimensions. 


Method 


The Ss 144 Indiana Uni 
students in an it ps\ 
Phe 


not trom 


were 
versity troductory 


chology course taught by the iuthor 


Ss were largely freshmen and were 
the same class as Ss of | xp. | 


More than 1,000 3 * 3 i 


ards were printed, each containi 


A pparatus 
gas ole 
a diamond or a 
whic h could be either blue or ta and 
large (1 sq. in These 
120 


spect to 


figure rhe figure was either 
ross, 
or small j. in 
irds were divided up into nine 
irds 


decks of 

\ll the decks varied with r 
in exactly 
f 20 cards blue 
times; 


olor the same way: In each set 


and tan each appeared 10 
neither color appeared on more thar 


three successive cards The nine decks dif 


fered with respect to the number of no 


color 
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dimensions which follows: 
a) 0-decks: 


which did not Vary in any 


were present, as 


There were four different decks 
dimension other 
r 1 

for example, all 


The other 


than color In one dec k, 
he stimuli were large diamonds 
nsisted of small 
ind small crosses, respectively. 
1-decks Chere different 
which varied in one 1 deper dently 
of the 


three decks co diamonds, 


were four decks 
dime SIO! 
one deck, tor 


variation in color In 


example, all the stimuli were large di 
The other 


of small diamonds or crosses, 


imol ds 


or crosses three decks consisted 


large or small 
large or small crosses (¢ 


diamonds, and 


varied 
1 dependently of the 
in color. The I 


2-deck: There was one deck which 


in two dimensions 


variation stimuli could be large 
or small crosses or diamonds 


All the 


tial characteristics i 


s had the same 
all decks: Each 
20 cards; 

had the 


irrelevant dimensio 
sequen 
figure (or size) appeared 10 times in 
no more than 3 cards in succession 
same hgure or Size 

Design he 


trials (0, 4, 8, 


tions 3 of th 


r av iilable dec KS 


Phase I] 
etectabl 
os 


change i 


a ri S10 Wa 
ended either whe 
f 15 conse 


100° re sponses 


Re sults 


Che overall mean trials to ¢ riterion 


are shown in Fig. 2.. The preliminary 
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40 


uw 
.°) 


TRIALS TO CRITERION 
nm 
°o 





i 1 i 


1) S 8 12 
RANDOM REINFORCEMENTS 

Mean number of trials required 
y different nut 





Fic. 2 
to reach criterion followi ibers 
of random reinforcements Phe parameter 


is the number of irrelevant dimensions present 


during discriminati 


RR trials produce the same two effects 
that appeared in Fig 1: The 0 condi- 
tion produces faster learning than the 
other three conditions, and these latter 
not 
among themselves. 


conditions do appear to differ 
These results are 
Anal- 
ysis of variance of all 12 cells shows 
that the number of RRs is significant. 
Analysis of the 9 cells of the nonzero 
conditions shows that the RR variable 


reflected in the statistical tests. 


is not significant. 
that the 
dimensions af- 


Figure 2 also Suggests 
number of irrelevant 
fects 0 RRs differently from the other 
RR. The 0, 1, ) 


amounts of and 2 
dimensions do not 


irrelevant appear 
to produce differences under 0 RRs, 
whereas 2 irrelevant dimensions ap- 
pear to produce greater difficulty for 
the Ss receiving 4, 8, or 12 RRs. It 
should be added, however, that these 
results are not corroborated by the 
statistical tests: The interaction 
RR and irrelevant 
is not significant. 


be- 


tween dimension 
DISCUSSION 


Figures 1 and 2 show that 4 or more 
RRs produce a considerable mean per- 
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formance decrement. Also, if procedural 
differences between the two experiments 
may be ignored, 
dimension is 
appears to be 
of 4 to 60 RRs. 
A plausible interpretation of the 
decrement is that the RRs have rapidly 
caused 


when one irrelevant 
this decrement 


constant for the range 


present 


S to ignore color as a simple 
basis for solution. This interpretation 
is supported by verbal reports of Ss. 
In less formal experiments than those 
reported above, E has interrupted Ss 
who, after a few RRs and a large number 
of discrimination trials, had not yet 
reached The £ would then 
ask S what he thought was involved. 
The S invariably indicated that he was 
attending to a complex sequence (e.g., 
‘“‘say VEG to blue twice then say NONVEG; 
do just the opposite for tan,” or, ‘‘it is 
going VEG, VEG, NONVEG, VEG, NONVEG, 
When E 


criterion. 


but it sometimes changes’’). 
pointed out that all blue cards were 
NONVEG, all tan cards were VEG, S 
frequently remarked that he had tried 
that at the beginning but that it hadn't 
worked. 

The S, then, would appear to be 
ignoring color as a direct basis for solu- 
tion. The process by which an S comes 
to ignore cues has been treated, in stim- 
ulus sampling theory, as a process of cue 
neutralization. Serious problems occur, 
however, when this 
embodied in recent theorizing, is 
applied to the present results. 

Restle (1955) characterized a neutral- 
ized cue as “one which the subject does 


process, as it has 


been 


not consider in deciding upon his choice 
12). Cues, according to 
his model, gradually become neutralized 
when they are irrelevant, i.e., when the 
reinforcements are uncorrelated with the 


response” (p. 


presence or absence of particular re- 
He defined the 
process of cue neutralization (or, in his 
earlier terminology, cue adaptation) with 
this sentence: “If a(K, m) is the prob- 
ability that irrelevant cue K has been 
adapted at 


trial, then: 
a(K,n+ 1) = a(K, n) 
+ 6[1 — a(K, n)] 


sponses to those cues. 


the beginning of the mth 
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is the probability that it will be adapted 
by the beginning of the trial’”’ 
(Restle, 1955, p. 12). 

The equation shows that neutraliza- 
tion depends upon the parameter, @, 
which is defined as the proportion of 
relevant cues (cues which, according to 
Restle, can be used by the subject to 
predict where or how reward is to be 
obtained). 


next 


Its role in the equation is 
such that cues do not become neutral- 
ized when # = 0, a condition which holds 
when there are no relevant cues. During 
the RR phase, in the experiments re- 
ported here, color is an irrelevant cue 
(reinforcements are random with respect 
made to the colors) and 
6 = 0 (there are no relevant cues because 
of the random of the 
forcement Because of the 
latter feature the model predicts that 
color will not become neutralized, that S, 
after a large number of RRs, will be no 
more likely to ignore color than after 0 
RRs. Figures 1 and 2, however, clearly 
reveal a neutralization effect. 


to responses 
character rein- 
sequence). 


The same idea is also suggested by 
Bush and Mosteller (1951). The opera- 
tor, D, which may be interpreted as the 
mathematical analogue of stimulus neu- 
tralization, when the 
indiscriminable, i.e., 
during a random reinforcement series. 
This operator is assumed only 


does not exist 


discriminanda are 


when 
The present 
results do not confirm this formulation. 
They suggest, rather, that the models 
will have to be revised to permit neu- 
tralization to be independent of 
relevance. 


relevant cues are present. 


cue 


Performance during Phase II poses a 
second problem for these theories, for 
they assume that the process of 
neutralization is irreversible. 
are neutralized 


cue 
Once cues 
they are permanently 
ignored, i.e., they are no longer available 
for conditioning. Experiment II implies, 
that the 
permanently 


color cues are not 
neutralized Of the 108 
Ss receiving four or more RRs, only 1 


how ever, 


failed to solve the discrimination problem 
within 100 trials. 


In short, the present results suggest 
that cues are neutralized independently 





CUE NEI 
and 
sampling probability of a 
while it may 
does not necessarily 


of the existence of relevant 
that the 
neutralized 
reduced, 


zero. 


cues 
cue, become 


become 


SUMMARY 


The effects of random reinforcements 


upon learning were 
investigated in two experiments 
were presented in a random 

S made one of 


] 


(RRs discrimination 

Iwo colors 
sequence and 
two responses each time 
said 
after each response, first 


the RR phase 


t 
stimulus appeared The E 


a colored 
“right” or “wrong” 
in a prearranged sequence 
then contingent upon the occurrence of par- 
the discrimi- 
the effects of 0, 


upon 


ticular stimulus-response pairs 
In Exp. I 
RRs 


compared 


nation phase 
10, 30, and 60 


learning were 


discrimination 
Experiment I] 
and 12 RRs 


Random reinforcements always produced a 


compared the effects of 0, 4, 8 


the discrimina 
The decrement appeare d to be 


decrement in performance on 
tion problen 
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t$to 60 RRs. Ih 
the cue-neutralization 


constant trom contrast to 
de ba ribed by 


mathematical models of discrimination learn- 


prow ess 


ing, the results suggest that cue neutralization 
does not depend upon the existence of rele- 
vant cues, and that the sampling probability 
neutralized cue 
become zero. 


ola does not necessarily 
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REVERSAL AND NONREVERSAL SHIFTS IN 
LEARNING 


NATION 


BETTY HOUSE 


Vansfield State 
The second of two discrimination 
problems may be learned more quickly 
if the same cues are relevant in both 
than if different relevant dimensions 
This effect 
shown when the possibility of positive 


are presented. has been 
instrumental 
(Lawrence, 1949, 
1950) and even, in some cases, when 


transfer of responses 


has been ruled out 


negative transfer of instrumental re- 
reversal 
of discriminations (Buss, 1953, 1956: 
1958; Kendler 
Kendler & 


sponses is expected, as in 


Harrow & Friedman, 
& D'Amato, 1955; 
ler, 1959). 


Kend- 


model of 
1952, 1954) might account for 
\ccording to the theory, 


The ‘observing response” 
Wyckoff 
these findings. 
observing relevant 


probability ot cues 


increases as a discrimination is learned 
while probability of observing irrelevant 
cues decreases. Consequently, relevant 
cues in a second problem are more likely 
to be observed if they are the same than 
if they 
first 


are different from those in the 


Che 


over 


problem. relative frequency 


of effective ineffective training 


trials is thereby increased, and learning 
is faster when the same cues are relevant 
in both problems. 

The model is 
the finding that 


learned faster than a new 


thus consistent with 


sone times reversal is 
problem with 
stimuli from a different relevant dimen 
\ further 


have 


sion, test is suggested if one 


assumes, as Kurtz (1955) and 

his investigation 
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Unive 


Zeaman 


serving responses” 


1960), that ‘‘ob 


have a broad topog 


House and 


raphy, i.e., may be specified as observa- 
an entire stimulus 
size. It 


tion of any value of 


dimension such as color or 
follows that facilitation 
obtained if the 


different 


also 


would 
second problem 


relevant cues, but from 
same relevant dimension. 


( xpected 


some predic tions about the | 


shapes of learning curves during thes« 
from 


transfer tests can also be derived 


the theory. Since an observing respons« 
must be made to the relevant cue before 
any learning can occur, an initially low 
probability will likely produce a number 
of trials at chance performance preceding 
the first trial. The 


result commonly observed 


effective training 


would be the 
learning curve 


ogival discrimination 


Experimental operations designed to 


decrease or increase initial probability 


of observing the relevant dimension 
should have the specific effect of leng 


respectively, 


ening or shortening, | 
initial flat portion of the learning curve 
In the present study, 


are teste d by 


these pre di tions 
training retarded Ss witl 
a single relevant dimension, then testing 


under three different shift conditions 


a) reversal, (b) new problem with cues 
! 


from the same relevant dimension (in- 


tradimensional shift), and (c) new prob- 
relevant 
shift). In 
conditions art 


lem with cues from a different 


dimension (extradimensional 


addition, two training 
employed in which irrelevant cues are 
Both train 
ing methods have been used by previous 
investigators (e.g., Kendler & Kendle 
1959; Kendler, Kendler, & Wells, 1960 


but made t 


either variable or constant. 


no comparison has been 
differential effects 


shift 


determine if there are 
during the 

the Vari ible 
ble Irrel. 


tests 
Vari 


' 
two ob 


on performance 
Under Irrelevant 


training condition, 
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jects differing in color and form appear 


trial, e.g. red vs. green 


Form 


on each square 


be 


as positive cue. 


circle. might relevant with 


the square The square 
and circle exchange colors randomly from 
trial te 


group 


. trial. Following such training a 
of Ss 


groups to enter the three shift conditions 


next split into matched 
i 


is 


Reversal (Rev.) training requires no 
The circle 

now be positive instead of the 

Shift Intra-D 


shifts 


change in the stimuli. would 
square 


Intradimensional Shift 


keeps iorm rele 


such 


to ne\ 


vant but 


form cues triangle and cross. 


The 


art 


as 
old irrele vant colors, red and green, 
triangle 
il Shift 


int dimen 


randomly associated with 
and cross. Extr 


tra-D Shif il 


adimensior Ex 


ges the 
above, origi 


sion In example 


nally irrelevant red and green cues now 


become randomly 
ised in training 
and shift conditions 


ntal 


training 
experim design for 

retardates of low mental 

VI Equivocs 

ion with hig] MA groups 


licats 
added ti ndition 


relevant 


repl 
I 


and an aining 


constant If stin 


Const 


training « 


ant 


in onl 


form. 


Variable Irrel. above 


VS 


or 


squart 
run folloy 

Intra-D 
ditions 
able Irrel. training 


not 
ing. 


are 


METHOD 


test 
1916 
De parti 
School 


la 


net, 
10log’ 

Training 

of Charles For 


LEARNING 445 


regard to diagnosis or 
Three 
distinguished as follows: 

Variable Irrelevant: MA 4-6 rhirty- 
seven Ss, 23 boys and 14 girls, with mean MA 
of 59 mo., mean IQ 41 26 to 62 
and mean CA 151 mo 79 to 216 
comprised the group. 

Variable Irrelevant: MA _ 6-8 In 
30 Ss, 17 boys and 13 girls, 
of 83 mo., 10 56 


and mean CA 


without previous 


experience training 


range 


(range 


this 
group were with 
mean MA 
38 to 69), 
196 

Constant 


an 


151 


range 
mo. (range 121 
to 
Irrelevant WA 6-8 In this 
group were 20 Ss, 10 ys 10 girls, with 
mean MA 85 mo., an IQ ge 39 to 
and mean CA 161 mo. (range 104 to 233 


al 


id 
55 (rar 


73 


Apparatus 


(Genera 


\ modifi ition of the Wisco 
lest \pparatus was used Compor ts were 
g tray containing tw 3-in. food 
irt and (b 
Phere 


sti 


a slidin 
tered 12 i ap. 
screen separati g E from S 
different 
combinations of five colors: 


bh] 


Dl 


1 one-Way 


5 


( Ips cel 
were 
stimulus objects cons g 
red, green, 
ind five forms: triar 


Fort 


nounted 


and white; 
circle z, 


| 
iCK, 


and cross Ss were 


sol 


juare, 


vertica 
Maxin 


bases 


ight and width ot ¢ 


Ge Ne ral Procedure 

lo bait the food cup, E 
tray behi d the one-way 
front of S to begin a tri 
lifting the 
ip Ca ' 
wx Ms candy corn, a d 
"if the 


the tray directly 1 
The S's 
object 


response was 
the 


M 


said “Good 


from concealed « 


wards were the 


The E 


correct, < nd 


like first response 


was “No” if it was not 
correction ol 


Position 


mediate wrong responses 
allowed 
left or 
Ge lle rmann series 


For both training at 


of the correct stimulu 


right, was varied according 


d shift tes 


per day were giver Criter 
was 20 25 correct duri ga 
For the 
ntinued for 125 t 


criterio1 Fail 


single daily 
original problem, 
co rials of overk 


criterio 


without reaching criterio1 


Training 


Within each train 
issigned randomly, half 
probk m and half to a form-re leval 


g group Ss 


to a 


1] 
t prov 


, 1 
color-Treievall 


were 
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Variable Irrelevant.—From the five colors 
and five forms available, each S was randomly 
assigned a pair of relevant cues from one 
dimension, and a pair of irrelevant cues from 
the other. Thus, a particular S might have 
red and green as relevant cues, square and 
triangle as irrelevant. To make the irrelevant 
cues uncorrelated with reward for this S, on 
half the trials the positive cue is associated 
with one of the two irrelevant cues, and on 
the remaining trials with the other irrelevant 
cue. A red triangle vs. green square is alter- 
nated over trials with red square vs. green 
triangle according to a Gellermann series. 

Constant Irrelevant.—From either the five 
colors or the five forms, each S was randomly 
assigned a pair of relevant cues. From the 
remaining dimension a single cue was ran- 
domly A particular S might then 
have a yellow circle vs. a yellow square for a 
form relevant problem. 


chosen. 


Special Training 


For Ss in the two MA 6-8 training groups, 
special training was 
trials without learning. 


introduced after 250 
[his procedure was 
necessary because ola high failure rate. The 
alternative of training more Ss and using only 
learners for the shift tests might produce an 
artifact. Suppose that Ss are of two types, 
those who attend mostly to form and those 
who attend to color. With a high proportion 
of failures, there is a possibility that most 
learners are simply those assigned by chance 
to their dominant Then diff- 
culty upon being shifted to another dimension 
could be attributed to the introduction of a 
weaker cue rather than to the effects of train- 
ing per se. Of the 30 Ss in the Variable Irrel. 
group, 12 required special training, as did 
10 Ss of the 20 in the Constant Irrel. group. 
Since all eventually learned, the possibility 
of this artifactual explanation is ruled out 
Procedure A.—After 250 failure trials an 
object differing multidimensionally from the 
positive cue was selected from a large collec- 
tion of “junk” objects and sustituted for the 
negative cue. After criterion, 20/25 correct 
during a daily session on this simplified prob- 
lem, regular training procedures were resumed 
with the original stimuli. 
was 100 trials for each stage 
20/25 correct. 


dimensions. 


Failure criterion 
without getting 
Of 22 Ss receiving this train- 
ing, 9 continued to fail and were given the 
following training. 

Procedure B.—Without mentioning the 
color or form of the cues, E showed the posi- 
tive stimulus objects to S 


saying, ‘These 
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blocks are always right. The candy is always 
under these blocks.”’ The two incorrect 
blocks were then presented by E with the 
words, ‘“‘These blocks are always wrong. The 
candy is never under these blocks.’ The 
appropriate modification was made for the 
Constant Irrel. group since only one positive 
and one negative stimulus were used. After 
verbal instructions, regular training 
was begun with no further help from E. All 
Ss then met criterion of 20/25 correct and 
received 125 trials of overlearning. 


these 


Shift Conditions 


Ihe general procedure for the shift tests 
was the same as for training. The color- 
relevant and form-relevant training groups 
were evenly divided among the three shift 
The three shift groups were 
approximately equated for speed of original 
learning. In particular, Ss receiving special 
training were equally represented under each 
shift condition. 

Reversal.—Only Ss from the Variable Irrel 
training condition were given the Reversal 
test. The same stimuli were used for both 
training and test. Only the reward values 
were reversed. 

Intradimensional Shift—The Ss having 
Variable Irrel. training were assigned ran- 
domly a new pair of relevant cues combined 
with the same pair of irrelevant cues. The 
Constant Irrel. were 
assigned two new relevant cues to be com- 


conditions. 


Ss having training 
bined with two new irrelevant cues replacing 
Both 
training groups had the irrelevant cue varied 
during the shift test. 

Extradimensional 


the single cue present during training. 


Shift—For Ss having 
Variable Irrel. training, the pair of cues which 
were irrelevant during 
relevant. 


training were made 
Two new cues were randomly as- 
signed from the previously relevant dimension 
to become irrelevant during the shift test 
For Ss having Constant Irrel. training, two 
new from the previously irrelevant 
dimension were assigned as relevant cues, to 
be combined with two new cues from the 
previously relevant dimension. 


cues 


RESULTS 


Variable Irrelevant: MA 4-6. 


Only 
16 of the 37 Ss in this group learned 
the original problem within 250 trials. 
In spite of small .V, differences among 
the shift conditions were significant. 
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to criterion 
and 72.5 for Rev., 
Intra-D Shift, and Extra-D Shift, 
respectively, (F=5.11; P<.05). The 
difference between Rev. and Intra-D 
Shift performance was not signifi- 
cant (¢ <1), but the Extra-D Shift 
group was inferior to both of the 
other groups (¢ 2.6, 2.74: P < .05). 
These analyses were carried out using 
log transforms of the error data. 

Shift effects for the MA 4-6 group, 
though significant, were not con- 
clusive because color and form were 
not equally represented among the 
shift conditions. Only 4 Ss (out of 
19) learned an original color problem, 
while 12 (out of 18) learned a form 
problem. As a result, both the Rev. 
and Intra-D Shift groups were mostly 
Ss remaining on a form problem for 
the shift, while those in the Extra-D 
Shift group were shifting mostly 
from form to the more difficult color 
problem. these 
results led to a replication of the 
experiment with brighter Ss and the 
special training methods required to 


Geometric mean 
were 6.3, 6.6, 


errors 


The ambiguity of 


ensure an unbiased sample on the shift 
tests. 

Variable Irrelevant: MA 6-8.—The 
ordering of conditions for the MA 
4-6 group was reproduced with the 
MA 6-8 group, with a larger N and 
an equal number of Ss trained with 
color and form relevant 
shift mean 
errors were 6.2, 4.4, and 23.2 for Rev., 
Intra-D Shift, and Extra-D Shift 
groups, respectively. Table 1 shows 
these results broken down by cues. 
A two-way analysis of variance (Shift 
X Cue relevant during shift) of log 
errors to criterion 
shift groups 
(fF 4.79; 


during shift 


under each 


condition. Geometric 


the three 
significantly 
Neither 


interaction of 


showed 
differed 
r < 5). 
nor 


cue 
cue 
with shift produced significant effects. 
Again, the Extra-D Shift group per- 


TABLE 1 


GEOMETRIC MEAN ERRORS TO CRITERION FOR 
10 Groups oF Ss DURING 10 Dir- 


FERENT TRANSFER TESTS 


Conditions during Transfer Tests 


Irrelevant 
Cue during 
Training 


it ) 
Reversal intra 


Extra-D 
it Shif 


ult 


Form 
F) 


Variable 9.6 


Constant 


formed more poorly than the Rev. 
group (¢ = 2.38; P < .025) and the 
Intra-D Shift group (t= 3.00; P <.01), 
but the Rev. and Intra-D Shift groups 
were not different (t < 1). The three 
did differ significantly 
with respect to speed of original learn- 
ing (F 1.02; P > .20). Geometric 
mean errors to criterion or (for Ss 
requiring special training) during 250 
trials of failure were 30, 38, and 16, 
respectively, for the Intra-D 
Shift, Extra-D groups. 


groups not 


Rev., 


and Shift 


The 12 Ss requiring special training 
were evenly divided among the three 
shift conditions, and their perform- 
ance scores showed the same effects 


as the total group. 

Constant Irrelevant, MA 6-8.—The 
difference between the Extra-D Shift 
and Intra-D Shift groups after con- 
stant irrelevant training was not 
found significant (#=1.17; P>.25). 
The geometric means of the two shift 
conditions were 4.6 and 9.3 errors to 
criterion for Intra-D Shift and Extra- 
D Shift, respectively. Table 1 shows 
the results for color and form sepa- 
rately. A two-way analysis of vari- 
ance (Shift X Cue relevant during 
shift) of log errors to criterion showed 
that color was more difficult than 
form (F 14.12: P< .005), but 


interaction of Cue X Shift was not 
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rABLE 2 
ANALYSIS OF VARIANCE OF LOG ERRORS TO 
CRITERION DURING SHIFT FOR INTRA-D 
SHIFT AND ExtTrA-D SHIFT AFTER 
VARIABLE IRREL. AND CONn- 
STANT IRREL. TRAINING 


source 


Shift (S) 
lraining (T) 


(F <1). Differences be- 
tween the shift groups during original 


significant 


Geometric 
mean errors to criterion or 250 failure 
trials were 61 and 53 for Intra-D 
Shift and Extra-D Shift, respectively. 
The 10 Ss who required special train- 


learning were negligible. 


ing were evenly divided among the 
shift conditions and their results were 
in the same direction as for the total 
group. 

Constant vs. Variable Irrelevant train- 
ing.—As a further analysis of the 
effects of training a 2 XK 2 X 2 fac- 
torial analysis of variance was _ per- 
formed on the scores of the Intra-D 
Shift and Extra-D Shift groups for 
both training conditions. The factors 
were type of shift (Intra-D or Extra- 
D), type of training (Variable Irrel. 
Irrel.), and cue (color or 
relevant during shift. The 
(Table 2) Extra-D 
Shift significantly more difficult than 
Intra-D Shift, and color more difficult 
than form. (Var- 
Irrel.) vield 
but do 
cue relevant 
value of 2.0 
condition is 


the TXC 


or Constant 
form) 


analysis shows 


Training conditions 
iable Irrel. vs. Constant 
main effect 


type of 


no significant 
with 
during shift. 
for the C->F 
largely 


interact 
The low 
Constant 
responsible for 
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This 


because a 


interaction. effect have 


cue 


may 


come about strong 
(form) suddenly changing from con- 
stant value to attracts 
attention (see Discussion). 

The shape of 
individual learning curves for these 
Ss can best be approximated with 
group data by 


learning curves 


variable 


Learning curves. 


backward 
(Hayes, 1953). In 
constructing backward learning curves, 
criterion day 
for each 


means of 


combined 
length of 
then 
averaged for criterion day minus one, 
criterion day 
Fig. 1 is 


scores are 
S regardless of 
previous training. Scores are 
minus etc. In 
the result of this 
computation of the three shift groups 
after Variable Irrel. training. The 
curves are extended to the left until 
the median S is dropped. Since most 
of the Rev. and Intra-D Shift groups 
met criterion the first day (7 
10 in both 
learning curves are for 1 day only. 
The median S in the Extra-D Shift 
took 3 
It may be observed that the 


two, 
shown 


out of 


groups) their backward 


condition davs to meet cri- 


terion. 


three curves are quite similar during 


five blocks of trials. 


entire 


the last Over 
the learning, per- 
formance of the Extra-D Shift group 


course of 





& 


PERCENT CORRECT 


>— REVERSAL 











BLOCKS OF 5 TRIALS 


Fic. 1. Backward learning curves for the 
three shift groups alter Variable Irrele- 
vant training. (Curves are extended to the 


left until the median S drops out 
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while 
Shift 


may be des« ribed as ogival 
and Intra-D 
are negatively accelerated. 

As a test of the 
Wyckoff's 


of observing relevant cues is decreased, 


curves for Rev. 


predic tion trom 


model that if probability 


the duration of chance performance 


will be increased, the first 10 


! ‘ ™ af . ’ ‘ 
of shift learning were analyzed. 
) 


ure 2 shows regular learning curves 
for the first 10 trials for the 
shift conditions. It 
the Extra-D Shift 


chance throughout 


three 
that 
group remains at 
these 10 trials, 
while the other two groups show learn- 


is evident 


ing etiects. 


A trend analysis showed 


a significant learning effect (/=3.55; 


p .01) as well as a significant inter- 
Shift Trials 
.O1). com- 

shift 

01) as did also quad- 

6.77; P<.01 


action between and 
(fF 4.18; P 
ponents of the 


(/=3.16;: P 
ratic components (F 


Linear 


curves differed 


DISCUSSION 


Performance on the shift tests foll 
ing Variable Irrel. 
nfirming predictions from 

responst ” theory. Both the 
Intra-D Shift groups 
significant learning effects from the first 
trial indicating high probability of ob- 
serving relevant 
hand, the Extra-D Shift group remained 
at chance for I 


training vields « 
de nce ¢ 
serving 
show 


Rev. and 


cues. On the other 


some trials as would 
expected if probability of observing the 
relevant cues were low 

[he superiority of Rev. over Extra-D 
Shift performance provides grounds for 
weighing the transfer of 
a correct Accord- 

} } Cc } 


} 
ing to observing response theory, Ss have 


importan e ol 


observing response 
I 


the starting advantage in 


looking at the relevant cues, 
disadvantage of a strong 

ick wrong one. I 
an initial disadvan- 


attending to irrelevant cu 


have 
tage ol 
but no corresponding disadvantage of 
tends ncy to 


strong instrumental 


up the negative stimulu 
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REVERSAL > 


A 
. 


ee, 
ee 
"Ge 


INTRA-D. SHIFT 


EXTRA-D. SHIFT 


PERCENT CORRECT 


4 4 i 
5-6 7-8 
IN PAIRS 











3-4 
TRIALS 
Lear 
trials for the three shift 


Irrelevant training 


Rev. performance ext 


therefore, it must be due to 


transfer of observing 


Rev. 


transfer of instrumental tendencies 


responses 


condition, and despite ne 


theory can account for this finding 


assigning proper weights to the positive 
and negative transfer as these combir 

to determine performance, but t 

theory can also account for the opposite 
outcome by changing the weights. Con- 
sequently no rigorous test of theory will 
be provided by of Rev. 
and Extra-D Shift until a prior way of 


fixing parameters is found. 


comparisons 


rhe relative 


importance of observing and _instru- 
mental 
upon the nature of the situation and Ss, 


Rev. 
than 


tendencies apparently depends 


has been found sometimes 
Extra-D Shift 
Kendler and her associates 
Kendler, 1959; Kendler et 
failed to find Rev. faster than 
Shift except for fast learners 
and 6 yr. olds, not 
younger children. 
Kelleher (1956) found Extra-D 

than Rev. Reversal has 
shown faster than Extra-D Shift for col 


since 

harder and other 
times easier. 
Kendler & 
il., 1960 
Extra-D 
among 5 


learners o1 
faster 
variety ol experi 


Buss, 1953, 1956; 
1958: Kendler & 


lege students with a 


mental procedures 


Harrow & Friedman, 
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D Amato, 


theory 


1955). Observing response 
can accommodate these varying 
results but not all theories of discrimina- 
tion can, even with parameters free for 
fitting. 

Che comparison of Variable Irrel. and 
Constant Irrel. training proved largely 
indeterminate with the exception of a 
surprisingly 
C—F 


pretation of 


strong performance of the 
Constant Irrel. group. An inter- 
this related to 
observing response theory, appeals to the 


finding, 


high attention value of novel or suddenly 
changing aspects of strong stimuli. 
has been shown in this experiment and 


Form 


others to be a stronger cue than color 
for these Ss. In the C—>F Constant 
condition form is constant throughout 
training, then suddenly begins to vary 
as the relevant dimension during the 
Extra-D Shift trials. The resulting 
combination of a relatively strong form 
and novelty apparently 


highly discriminable 


cue makes a 
Evi- 
dence that novelty or change is a readily 
discriminable aspect of stimuli for these 
Ss has been presented in four previous 
experiments (House, Orlando, & Zeaman, 
1957; House & Zeaman, 1958; Zeaman 
& House, 1962; Zeaman, House, & Or- 
lando, 1958). 

An _ alternative 


dimension. 


explanation of the 
shift etfects, highly related to the present 
invoked by Kendler 
(Kendler & D’Amato, 1955; 
Kendler & Kendler, 1959; Kendler et al., 
1960 
reversals 
This 


plicit responses which add interoceptive 


theory, has been 


et al 
to account for the superiority of 
shift. 
mediation by im- 


over extradimensional 


theory assumes 
cues to the external cues thereby making 
them more distinct. Kendler and Kend- 
ler (1959) have identified these symbolic 
mediating verbal 
Observing response theory is similar in 
that it 
is learned. 


responses as labels. 
mediating response 
The difference is that the 
observing response does not add cues 
but simply increases the probability that 
external will be 
the organism. The 
theories are not incompatible, and it is 
entirely possible that both 
present in the data reported here. 


assumes a 


the relevant cues 


perceived by two 


eflects are 


BETTY HOUSE AND DAVID ZEAMAN 


However, some of the effects which 


have been presented are not obviously 


related to the verbal label 
presently stated. It is not 
Intra-D Shift 


affected by 


theory as 
clear how 
would be 
dif- 
For 
example, the labels ‘‘red’’ and ‘“green’”’ 
should have little effect 
black and yellow are relevant. To 
handle the Intra-D Shift results, verbal 
mediation theory might add the assump- 
tion that labeling is not a specific tend- 
dency but rather a highly 
response to an entire dimension of stim- 
uli. Learning to label red and green 
might then be 


performance 
labels 


specific 


learning which 


ferentiate two stimuli. 


when colors 


generalized 


predicted to generalize 
to labeling black and yellow or any new 
colors when presented. 

Even with this added assumption, 
verbal label theory does not share the 
advantage of observing response theory 
in predicting the observed shapes of the 
learning functions. 


SUMMARY 


Mentally defective children were trained 
on a discrimination problem with either color 
relevant and form irrelevant, or the opposite. 
One group had the irrelevant cue varied 
randomly during training; the other had a 
constant irrelevant cue. Following training, 
Ss learned either a simple reversal, a new 
problem with stimuli from the same relevant 
dimension (intradimensional shift), or a new 
problem with stimuli from the irrelevant 
training dimension (extradimensional shift 
Extradimensional shift was significantly more 
difficult than either reversal or intradimen- 
sional shift. Reversal and intradimensional 
shift performance did not differ. 

rhe results were interpreted as consistent 
with observing response theory, but sugges- 
tive of changes for a verbal mediation theory. 
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THE CUE ADDITIVITY PRINCIPLE IN A RESTRICTED 
SOCIAL INTERACTION SITUATION ! 


JAMES M. RICHARDS, Jr 


University of Utah 


Recently, increasing attention has 
been paid to attempts to account for 
social phenomena in terms of three 


classic concepts of experimental psy-' 


stimulus, response, 
and reinforcement (Atkinson & Sup- 
pes, 1958, 1960; Burke, 1959; Sup- 
Krasne, 1961). The heart of 
any such attempt is that when two 
people, A and B, are in a social inter- 
action situation, and A makes some 
response to the total situation, that 
response is a stimulus, or cue, for B. 
When B then responds to this cue 


chology, namely 


pes “x 


originating from A, his response in 
turn becomes a stimulus, or cue, for 
A. In other words, each person is a 
part of the environment of the other 
person and social cues are in no way 
qualitatively different from cues origi- 
from other parts of the 
environment. 

Within this general framework there 
are various ways in which social cues 
could with nonsocial 
the simplest being through addition. 
Besides the advantage of simplicity, 
combination of cues 
at least two other major advantages: 
(a) that it makes possible the deriva- 
tion of quantitative predictions through 
statement in terms of the learning 
theory developed by (1955, 
1957b), and (6) that addi- 
tivity principle has been shown to be 
a powerful explanatory concept for 
such diverse phenomena as place-and- 
response learning (Restle, 1957a), 


nating 


combine cues, 


additive offers 


Restle 
the cue 


1 Based on a dissertation submitted to the 
faculty of the University of Utah in partial 
fulfillment of the requirements for the degree 
of Doctor of Philosophy. 
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sets (Restle, 1958), and 
concept identification (Bourne & 
Restle, 1959). There have been, 
however, no specific tests of the cue 
additivity 


action. 


learning 


principle in social inter- 
The present research, there- 
tests two specific hypotheses 
derived from the application of the 
general principle of additive combina- 
tion of cues to interaction. 
These are: (a) For each person in a 
two person social interaction situa- 
tion cues originating from the other 
person combine additively with other 
nonsocial cues in the situation. (bd) 
If a third person enters the social 
interaction, the situation is changed 
only in that the total number of cues 
is increased additively. More spe- 
cifically, under the conditions of this 
experiment, where all persons involved 
are college age females, the number 
of cues added by each person is the 


fore, 


social 


same. 

These hypotheses were stated in 
quantitative form through use of 
Restle’s theory, which describes learn- 
ing in terms of the single parameter @. 
This parameter, 6, basically describes 
the rate of learning, and is defined 
as the proportion of the total cues in 


the situation which are “‘relevant’’ 


cues in the sense that they are ‘‘cor- 


related”’ with reinforcement, or, in 
other words, that potentially S can 
use them as discriminatory cues 
to obtain reinforcement. The basic 
quantitative relationship tested is 
that the rate of learning, 6,,, for a 
group of Ss for whom both social cues 
and nonsocial cues are relevant is 
equal to the sum of the rates of learn- 
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ing, @, + 6,, of a group of Ss for whom 
social cues are relevant and nonsocial 
cues are irrelevant and of a group of 
Ss for whom nonsocial cues are rele- 


vant and social cues are irrelevant. 


METHOD 


130 volunteer female elemen- 
received 
These Ss 


50 Ss were 


hology students who 
credit for participating. 
ned to two conditions; 

assigned, 10 to each of five param- 
r-estimating groups, and 80 Ss were ran 
ly assigned, 20 to each of four prediction- 


y groups 


Apparatus 


The apparatus consisted of an upright 
geometri 


were per- 


black pi to which two white 
and a triangle, 
attached The purpose of this 
to define the 

the experimental situation, 

provide the 
to these 


‘background”’ cue 


square 
two responses 
cues li 


there 


irrelevat 


*“nonsor ial’ 
nonsocial cues, were 


iting from the 


origi 


lighting 


experin 
conditions, inte 
It is assumed that 

* constant 


y to control the relation- 

ship betwee ial cues and nonsocial cues for 
h S This con ichieved through 
who 
accordance with instructions from E 
that the 


rol was 


ile stooges 


responded in 
The Ss 


were believe were 


stooges 


1 at no time, in so far as could be 


ascertaine irom observation, 


aware that the other supposed Ss in the 
rhe same 


ised throughout this experiment 


experime were, in fact, stooges. 
stooges were 

At the outset of the experimental procedure, 
each S, together with either none, 
two stooges, was seated in front of the up- 
right black panel and E 
the panel Phe 


were the 


one, or 


was seated behind 
following oral instructions 


give : 
You 


see in front of you a panel on which are a 
triangle On each trial, each 


[his is a study of group processes. 


and a square 


was any S 


of you will say out loud either “triangl 


or “‘square.’’ In other words, you will 
choose first (E pointing to the person who 
was to choose first under that experimental 
condition 


“square,” 


“triangle’’ or 
Chen 


sec ond 


and say either 


whichever you want. 


you (again pointing) will 


choose 
“triangle” or 
whichever you want. Depending 


the two (three) of you 


and say either “square,” 
on what 
together 
you will be right or wrong, and | will tell 
you “right’”’ or Then you will 
choose again, and | will tell you 
or “wrong,” 


choose, 


“wrong.” 
“right’ 
and so forth. Of course, what 
you are trying to do is to get to the point 
where you will be right all the time. The 
choices that are right one time 
but are not necessarily, the 


may be 
choices that 
were right the time before. Are 
questions? 


there any 


Any questions Ss might have 
swered, and then trials 
reached a criterion of 
responses 


were an- 
until Ss 
10 successive correct 


were run 


The five parameter-estimating groups were 
run first, and @ values were computed from 
the mean 
criterion 


number of errors on 
I hese @ were 
bined to yield predicted mean 


rials 2 to 
values later com- 
number of 
errors in each of the four prediction-testing 
groups. These predicted means were ther 
compared to the observed means of these 


four groups 


Parameter-Estimating Conditions 


In four of the five parameter-estimating 
groups, Ol! ly one stooge was present 


and in 
the fifth no stooge was present Che five 
proce dures are as follows: 

Group 1. The S chose 


and the stooge chose second. 


first on each trial, 
Nonsoc ial cues 
were relevant for S, and therefore the symbol 
for the learning rate parameter in this group 
is 0, The correct this 


group was to choose a designated one of the 


response for Ss in 


two geometric figures and to ignore the re- 


sponses of the randomly 


stooge For a 
designated half of these Ss, 
on Trial 1 was correct throughout, and for 
the other half the figure chosen 
throughout. In 
chose in 


the figure chosen 


Was incorrect 
this condition, the stooge 
a simple alternation pattern, and, 
on Trial 1, chose the same figure chosen by S 
for half of the Ss, and the opposite figure for 
the other half of the Ss. This simple alter- 
nation pattern was chosen because it insured 


that social cues were uncorrelated with rein- 
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while 
at the same time insuring that the stooge’s 
response on a given trial could be predicted 
perfectly from knowledge of her immediately 
preceding response. 


Group 2. 


forcement, and therefore irrelevant, 


Ihe Ss chose first on each trial 
and the stooge second, but with social cues 
That 
is, reinforcement was given whenever S chose 
the same figure as the stooge regardless of 
what that figure was. The symbol for the 
learning rate parameter, therefore, is 4,. 


relevant and nonsocial cues irrelevant. 


intended to have the 
stooge choose in a simple alternation pattern 
in this group too. Pretests involving 7 Ss 
indicated, however, that this was not a 
satisfactory procedure, since Ss tended, after 
a few trials, to fixate on a given figure and 
therefore never learn. Inquiry revealed that 
these Ss were aware that reinforcement was 
given whenever they and the stooge chose 
the same figure, but had the hypothesis that 
the stooge was supposed to follow their choice. 
The following procedure was therefore used 
for this group 
a simple alternation pattern for a block of 
6 trials. After this block, if S chose the same 
figure for two successive trials, so would the 


It was originally 


Ihe stooge would choose in 


stooge, thus providing information on the 
second of these trials disconfirming the 
hypothesis previously described. The stooge 
would then return to the simple alternation 
procedure for another block of 6 trials, etc. 
This pattern was repeated until Ss were 
correct on 10 successive trials. On Trial 1, 
the stooge chose the same figure chosen by S 
for half of the Ss, and the opposite figure 
for the other half of the Ss. 

Group 3.—The stooge chose first on each 
trial and the S chose second. The stooge 
1212122121212112 pattern with 
the figure designated as 1 for S being ran- 
domly determined, but with the restriction 
that each figure be 1 for half of the Ss. This 
pattern of responding was chosen for the 
included all possible se- 
quences of four responses for which the re- 
divided each even 
numbered trial, thus making it possible to 
arrange that 


chose in a 


stooge because it 


sponses are 50-50 on 


reinforcement in such a way 


social cues are irrelevant. 


‘In this group, reinforcement was given 


when S ignored the choice of the stooge and 
one of the 
rhat is, 


chose a randomly designated 


two geometric hgures. nonsocial 
cues were relevant. 
Group 4.—The identical 


with that followed in Group 3, except that 


procedure was 
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social cues were relevant and nonsocial cues 
irrelevant. 
Group 5. id Ss 


randomly 


No stooge was preset Ct, al 


were reinforced for choosing a 
designated one of the two geometri 
with the restriction that each of the 
figures was correct for half of the Ss i 


group. 


figures, 
two 
this 
It was necessary to run this group in 
order to derive predictions for the three- 
person situation. 


Prediction-T esting Conditions 


Group 6.—One was used, and S 
chose first on each trial. For a randomly 
designated half of the Ss, the figure chosen on 
Trial 1 was correct, and for the other half 
incorrect. The always chose the 
correct figure, so that both social cues and 
nonsocial cues were relevant. This made it 
possible to test predictions derived from 
the theoretical relationship 0,,,, =0,+6, where 
6, and @, were derived from the parameter- 
which S first 
The procedure was identical with 
that for Group 6 except that a second stooge 
was added to the situation, who chose after 
both Sand the relevant first stooge had chosen. 


stooge 


stooge 


estimating groups in chose 


Group 7. 


The responses of the second stooge were irrele- 
vant, and were made in the 1212122121212112 
pattern. Predictions for this group were 
derived from the assumption that the second 
stooge added the same number of cues to the 
two-person situation as the first stooge added 
to the which no 
present. 


situation in stooge was 


Group &§&.—One was who 


chose first and always chose 


stooge present 
a randomly 
designated one of the two geometric figures, 
with the restriction that each figure was 
chosen with half of the Ss in this group. The 
Ss were reinforced for choosing the 
figure as the stooge chose, so that both social 
and were relevant. Predic- 
tions for this group were based on the para- 
meter-estimating groups in which the stooge 
chose first. 


Group 9. 


same 


nonsocial cues 


The procedure was identical 
to that for Gri up 8 except that a second stooge 
was added who chose before both the relevant 
first stooge and S. This second stooge chose 
in the 1212122121212112 pattern, and pro- 
vided irrelevant cues. Again predictions were 
derived from the assumption that both stooges 
added the same number of cues. 

In all of the above groups it proved neces- 
sary, because of scheduling considerations, 
to eliminate and replace all Ss who did not 
learn to criterion within 150 trials. One S 
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was replaced, therefore, in each of four 
Group A ind 
Iwo Ss were also eliminated be- 


rs by E in 


gro ps Grot p B 
Group 7 


Group 


giving reinlorcement 


RESULTS 


The basic data for all groups in this 
mean numbers 
Trial 2 to the 

Trial 1 is elimi- 
that trial Ss had 

information about 

with 


experiment are the 
made from 
10 criterion trials. 


nated 


ol errors 


because on 


not received any 


which cues were correlated 
reinforcement. 

A value for @ corresponding to the 
mean for each of the five parameter- 
estimating groups determined 
from a computing chart (Bourne & 
Restle, 1959) which presents @ as a 
function of 


to criterion. 


was 


of errors 
These means and their 


mean number 


associated @ values are presented in 
Table 1. 
The 


dicted 


discrepancies between pre- 
means for the 
prediction-testing groups were tested 
through use of the ¢ test for signifi- 
cance of deviation from a_ point 
Bourne and Restle (1959) 
point out that this is the only con- 
venient test currently available for 


comparisons, 


and observed 


prediction. 


such although it is 
known to be, in some respects, inap- 
propriate. 


poses < of 


Fortunately for the pur- 
this study, the lack of 
appropriateness results in a conserva- 


tive error, since a true theory would 


ADDITIVITY 


PRINCIPLI 


rABLE 1 


MEAN NUMBER OF ERRORS ON TRIALS 2 TO 
CRITERION AND ASSOCIATED 6 VALUES 
FOR THE FIVE PARAMETER 
ESTIMATING GROUPS 


ies 


Nonsocial, 
Relevant 
Nonsocial, 
Relevant 
Nonsocial, 
Relevant 
Social, 
Relevant 
SOK ial, 
Relevant 


None 2.80 


Chooses Ist | 6.10 


S chooses Ist} 11.60 


Chooses Ist 3.10 


S chooses Ist| 5.40 


often. Results of 
these tests are presented in Table 2. 

Although none of these differences 
was significant at the .05 level, there 
appears to be a_ reasonably 
discrepancy between the predicted 
and observed values in Group 7. 
It appeared desirable, therefore, to 
try to determine whether this 
crepancy was due to 1 or 2 Ss ora 
definite tendency for the group as a 
whole to make more errors then pre- 
dicted. Asa partial check, therefore, 
a sign test was computed in which 
Ss in this group making more errors 


be rejected too 


large 


dis- 


than the predicted mean were given 
a plus and Ss making fewer errors 
than the predicted mean were given 
a minus. In this group, 12 Ss made 
more errors than the predicted mean 
and 8 Ss made fewer, a result that is 


TABLE 2 


“OMPARISON OF PREDICTED AND OBSERVED MEAN NUMBER OF ERRORS ON 
Four PREDICTION- TESTING GROUPS 


TO CRITERION FOR THI 


erson, Stoog¢ Ist 


}-Person, Stooges Ist 


[RIALS 2 


Predicte 
Mear 


1.71 
» 79 
00 
05 


5 
g 
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rABLE 3 


COMPARISON OF PREDICTED AND OBSERVED MEAN NUMBERS OF 


TO CRITERION IN THI 


Four PREDICTION-TESTING GRrouPS WHERI 


RIALS 2 


EACH 


ERRORS ON 


OBSERVED MEAN IS COMPARED TO AN INAPPROPRIATI 
PREDICTED MEAN 





Group From Which Predi 
Mean is Taken 


erson, Stooges Ist I 
’*erson, S ist -Person, S ist 
erson, Stooge Ist I 
erson, S Ist gy I 


-Person, Stooge 
» 


-] 
-I 
-P. 
-} 


3-Person, S Ist 


ich Observed 


is Taken 


-Person, Stooge 


Predicte 
Mean 





obviously far short of significance at 
the .05 level. 

Since none of the differences pre- 
sented in Table 2 was significant at 
the .05 level, it also was felt that a 
check should be computed to deter- 
mine whether, under the conditions 
of this experiment, this statistical 
procedure does typically lead to a 
rejection of the null hypothesis when 
inappropriate predictions are assessed. 
Accordingly, ¢ tests were computed 
in which observed means for the three- 
person groups were tested against 
the predicted means for the two- 
person groups, and vice versa. Re- 
sults are presented in Table 3. 

Finally, in order to determine if 
the four prediction-testing groups 
differed reliably among themselves, 
a fixed constants model analysis of 
variance (McNemar, 1955) was com- 


puted with the rows representing 


TABLE 4 


ANALYSIS OF VARIANCE OF NUMBER OF 
ERRORS ON TRIALS 2 TO CRITERION 
FOR THE FoOuR PREDICTION- 
TESTING GROUPS 


mour°rce 
Order of choosing 
Number of stooges 


Interaction 


Within 


*P <.01. 


order of choosing (i.e., whether S or 
the stooge chose first) and the columns 
representing the number of stooges 
present. In this analysis of variance, 
the dependent variable was the num- 
ber of errors on Trials 2 to criterion 
for each S. Results are presented in 
Table 4. 


DISCUSSION 


The major hypotheses in this experi- 
ment were that in social interaction, 
social cues combine additively with other 
cues in the situation and that under 
the conditions of this experiment, each 
person adds the same number of cues 
as every other person. Through use of 
Restle’s learning theory, these hypoth- 
eses were stated in quantitative form, 
and the key test of their correctness is 
how accurately this theoretical formu- 
lation predicted the mean number of 
errors on Trials 2 to criterion for the four 
prediction-testing groups. The results 
presented in Table 2 indicate that in none 
of these groups was the observed mean 
number of errors significantly different 
from the theoretical prediction, in spite 
of the fact that the statistical analysis 
used would reject a true null hypothesis 
too often. On the other hand, the data 
presented in Table 3 indicate that when 
observed means are tested against inap- 
propriate predictions, in two of these 
groups the differences are significant 
beyond the .01 level and in a third 
group, the difference is significant be- 
yond the .001 level. This suggests that 
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the failure to 
crepancies 


find significant dis- 
between predicted and ob- 
Table 2 cannot be 
attributed to a lack of precision of the 
test. Taken 
support the two experimental 
hypotheses and thus the operation of 
the principle in 
interaction. 


served values in 


statistical together, these 


results 
cue additivity social 

It should be emphasized that in this 
experiment the 
fact, genuine predictions. 


“predictions” were, in 
The predicted 
values were computed prior to the col- 
lection of any data for groups used to 
test those predic tions. This experiment, 
therefore, the advantage that 
the design made it possible to disconfirm 
the theory. The fact that such dis- 
confirmation was not obtained, together 
with the fact that the predictions were 
quantitative 


offered 


rather than qualitative, 
provides support for both 
the the additivity 
principle in social interaction and the 


power of Restle’s theoretical formulation. 


additional 


operation of cue 


The results of the analysis of variance 
Table 4 indicate that the 
the prediction 
had a effect 
rhe 
fact that this variable had a significant 
ettect support the theory of 
Restle, under the conditions of 
this experiment the second stooge was 


presented in 
variable in 
groups significant 
was the number of stooges present. 


only four 


which 


tends to 


since 


and thus 
should significantly increase the number 
of errors. It also provides evidence that 
the results of this study cannot be at- 
tributed to a lack of any real differences 


adding only irrelevant cues 


among the four prediction-testing groups. 
Order of choosing did not 
tistically significant effect. 


have a sta- 
Since Restle’s 
theory does not lead to predic tions about 
the effect of this variable, this finding is 
not theory. Phe 
fact term in 


inconsistent with the 


that the 


interaction this 


analysis of variance was not statistically 


significant is further evidence that 
did combine additively. 


cues 


SUMMARY 


his study tested two hypotheses derived 


from the application of Restle’s mathematical 


ADDITIVITY PRINCIPLE 


social interactior a 


theory to 


lor each person in a two-person social inter- 


learning 


action situation, cues originating from the 
other person combine additively with other 
If a third 
ial interaction, the 
that the 


imber of cues is increased additivel 


nonsocial cues in the situation (0 
person is added to the sox 
total 


situation is changed only in 


These hypothe ses were tested i i group 
learning 


of 1 
ber of 


situation, using groups consisting 


S and either 0, 1, or 2 stooges, with nt 


errors to criterion as the measure I 
In no group was the observed mean 


different fro 


learning 
umber of errors significantly 
the predicted mean number of errors derived 
Restle’s theory The data, 
therefore, both and 
provide evidence for the operation of the 


through use of 
support hypotheses 


ie additivity principle in social interaction 
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RESPONSE-MEDIATED GENERALIZATION WITH SIMPLE 
SKELETAL-MOTOR RESPONSES! 


STANFORD H. SIMON 2 


Indiana University 


Response-mediated generalization 
(RMG) may be said to occur when 
a response R,, which has closely fol- 
lowed a second response Ry in one or 
more stimulus situations, follows Ry, 
in a new stimulus situation to which 
only R, has previously been condi- 
tioned. The mediated or generalized 
response would be R, and the mediat- 
ing response would be Ry. 

While an eyeblink (e.g., Lums- 
daine, 1939; Shipley, 1933, 1935) and 
verbal behavior (e.g., Birge, 1941; 
Cofer, Janis, & Rowell, 1943; Foley 
& Cofer, 1943; Wickens & Briggs, 
1951) have been used as mediating 
responses, the writer knows of no 
experiments investigating the skeletal- 
motor response as a mediating re- 
sponse. There are several reasons 
for doing research in this area. In 
the first place, since the current learn- 
ing theories developed from 
data acquired predominantly from 
experimentation on skeletal-motor re- 
sponses, investigations would 
seem to be most readily related to 


have 


such 


1 This report is based upon a thesis sub- 
mitted in partial fulfillment of the require- 
ments for the PhD degree at Indiana Uni- 
versity. The author sincerely appreciates 
the assistance given him by W. K. Estes. 

Microfilm of the complete manuscript, 66 
pp., is available for $1.00 from University 
Microfilms; Ann Arbor, Michigan, Publica- 
tion Number 5167. The thesis title is ‘Re- 
sponse-mediated generalization as a function 
of (a) the number of pairings of the mediating 
response with the mediated response, and (bd) 
an external stimulus 
mediating response.” 

2Now with the Psychology 
Veterans Administration Hospital, 


W is onsin. 


contingent on the 


Service, 
Tomah, 


and to 
Indeed, 


present data on behavior 
present learning theories. 
the prediction of RMG by present 
S-R theories would seem most appli- 
cable to the skeletal-motor response. 
In the second place, it would seem 
that some of the variables involved 
in RMG would be more accessible for 
intensive investigation if simple skele- 
tal-motor responses were utilized. 
Such variables as the temporal rela- 
tionship between the mediating and 
mediated responses, the duration of 
these two responses, and their magni- 
tude could be investigated more 
readily because of the comparative 
ease with which simple skeletal-motor 
responses may be recorded. 

The present experiment had three 
purposes. First, following the pre- 
diction of S-R theory (e.g., Hull, 
1943), an attempt made to 
demonstrate RMG with simple skele- 
tal-motor responses serving as both 


Was 


the mediated and mediating responses. 
Secondly, RMG as a function of the 
number of pairings of the mediated 
response with the mediating response 


was investigated. This followed from 
the assumption in S-R theory that 
the chaining of responses takes place 
by the conditioning of a response to 
the response-produced stimuli (RPS) 
of the preceding response. The 
hypothesized RPSs are thought to 
function in conditioning in the same 
way as do external stimuli. There- 
fore, the strength of conditioning be- 
tween the mediated response and 
the RPS of the mediating response 
would be expected to be a function 
of the number of times the responses 
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have been paired. Since RMG is 
dependent upon this conditioning, 
RMG would be expected to be a 
function of the number of pairings 
of the mediated response the 
mediating response. 

The third problem investigated was 
the effect of an external stimulus 
made contingent on the occurrence 
of the mediating response. 


with 


The as- 


sumption involved here was that the 
strength of a learned response is a 


function of the number of stimuli (or 
strength of the stimuli) to which it is 
conditioned (Estes, 1950: Hull, 1943, 
p. 206). If the 
contingent upon 


number of stimuli 
the mediating re- 
sponse were increased, the mediated 
response could become conditioned 
to more stimuli; and if these were 
present when testing for generaliza- 
tion, would be 
otherwise be 


more generalization 
expected than would 
the case. 


METHOD 


A pparatus The S sat at one end of a 
table and faced the open end of an oblong box 
mounted on it. A panel board containing 
three lights located above the box was at- 
tached to the other end Inside the box was 
a lever operated by S with his right hand. 
A telegraph key was operated by S with his 
left hand. The S wore a pair of earphones. 
The box was approximately 1.75 3.25 
ft. Mounted perpendicular to the lever at 
S's end was a handle covered with sponge 
rubber to reduce tactual cues of movement. 
(Visual and proprioceptive cues of movement 
were reduced by having S operate the lever 
in darkness and at arm’s length.) 
was 54 in 
was | in. 


The lever 
long. The handle displacement 

The panel board was 25 in. wide and 26 
in. high. Two inches from the top and 5 in. 
from either side were located two ig-in. lights, 
the left one red and the right one green. A 
third light, % in. in 
between the other two and was white. 


diameter, was located 
The 
lights were 4.5 ft. from S’s end of the table 
The table with the apparatus was enclosed 
in a small lightproof cubicle 

Behind the cubicle and under the lever an 
Esterline-Angus recorder recorded key press, 
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stimuli, and lever movement. 
handle displacement 
placement was 1:4.5. 

A noiseless switch operated by E in E's 
booth, located behind and to the side of the 
cubicle, put either tone (S,), red light (S,), 
or green light circuit with a timer 
which presented the stimuli for .25 sec 
rate ol one every 


rhe ratio of 
to recording pen dis- 


(Sg) in 
. ata 
3 sec. A second switch put 
the center white light in or out 
with the telegraph key. 
cps and 15 db. 

Both S's and E's cubicles were located in a 
semisoundproof room. While operating the 
apparatus S sat in darkness. 

Subjects.—The Ss, 120 students in intro- 
ductory psychology at Indiana University, 
were under 25 yr. of age and right-handed. 

Procedure.—The general experimental de- 
sign fell into three phases. In Phase 1, S 
was instructed to press the key quickly 
whenever S, or S, occurred (S, for control 
group). These were presented in random 
order for a total of 50 trials. 


of circuit 
rhe tone was 800 


In Phase 2, S practiced operating the lever 
as well as the key. All Ss were instructed 
to move lever left and back to center for S,, 
and right and back to center for Sz. On any 
trial on which they were to do both, they were 
to always press the key first and immediately 
afterward move the lever. Only S, and S, were 
presented, randomly and for a total of 30 
trials. No 
movement for S; were given. 


instructions regarding lever 

Phase 3 was the same as Phase 2 except 
S, test trials were included on Trials 7, 10, 12, 
16-25. There were 25 trials with S, and S, 
occurring randomly on non-S; trials, 3 each 
occurring both before and after Trial 7. 
Here, RMG is defined as lever movement 
following key press to S; in the same direction 
as lever movement previously associated with 
key press. 

Group 1 followed the procedure described 
above and was divided into two subgroups: 
R and G. Subjects from R pressed the key 
for S, and S,;; Ss from G pressed the key for 
S, and S&. Since all Ss moved the lever 
left for S, and right for S,, it was predicted 
R and G would differ in direction of lever 
movement following key press on S, trials 
in Phase 3. 

To investigate RMG as a function of the 
number of pairings of the mediated response 
with the mediating response, two additional 
groups were added. Group 2 was the same 
as Group 1 except Ss did not use the key 
during Phase 2. Group 3 was the same as 
Group 1 except during Phase 2. Group 3 
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held the lever but did not operate it or the 
key. (No stimuli were presented during 
Phase 2 for this group; E stated he was ad- 
justing the apparatus.) Groups 2 and 3, hav- 
ing less key press lever movement pairings, 
were predicted to show less RMG than Group 
‘. 

lo investigate RMG as a function of an 
additional stimulus occurring 
with the key press, three more groups were 
used. Group 4 was the same as Group 1 
except that it had the white light in circuit 
with the key during Phases 2 and 3. 
was the same as Group 4 except that the 
white light did mot occur on the S; trials of 
Phase 3. Group 6 was the same as Group 4 
except that the white light occurred only on 
the S; trials during Phase 3. Only in Group 
4 was there both a chance for the lever move- 
ment to be associated with the white light 
and the white light present on S; test trials 
in Phase 3. Therefore, only Group 4 was 
predicted to show more RMG than Group 1 

Groups 4, 5, and 6, 


contiguously 


Group 5 


having maximum 
training as did Group 1, were expected to show 
more generalization than did Groups 2 and 3 
Each of the six major groups had R and G 
subgroups with 10 Ss randomly assigned to 
each of the 12 subgroups. Phase 1 was the 
same for all groups. The points of differences 
are summarized in Table 1. 
Scoring.—Measures of direction and extent 
of lever movement on S, trials in Phase 3 were 
taken. These were made in .04-in. units with 
the aid of a template. The first response ol 
.04 in. or more occurring within ? sec. after 
termination of the key press was recorded 
(Because of the 1:4.5 ratio between the handle 
movement and the recorded movement, the 


rABLE 1 


DIFFERENCES IN CONDITIONS BETWEEN 


Groups 


Group 


Not present 
Not present 
Not present 
Present 
Present 

ons 


except 

trials 

Present only on 
S, trials 
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criterion for a scorable response corresponds 
to .009 in 
by S 


of actual movement of the handle 
lor all Ss, 
minus and movements right, plus. On the 


movements left were scored 


basis of previous pilot work it was decided 
beforehand to include only the 
trials for this study. 


first six S, 
“Amount of generalization’’ may be mea 
ured in Method 1 includes both 
the direction and magnitude of each response 
Method 2 involves only the direction of the 
Both procedures involve the alge 


two wavs 


response 
braic sum of the plus and minus scores over 
trials, and each has its own 
this study 
that 


where 


the first six S, 


advantages and disadvantages. In 
both were used with the restriction 
only 


obtained at the 5° 


conclusions would be drawn 


differences were level 


of confidence by both procedures 


RESULTS 


The ¢ test was made on all compari- 
sons, and these results as well as the 
both scoring methods are 
given in Tables 2 through 4. When 
comparisons were made between the 


scores by 


R and G subgroups of each major 
group, the scoring procedure outlined 
above was used, 1.e., plus scores were 
assigned to movements to the right 
and minus 
the left. 

major groups, scores of the two sub- 


scores to movements to 


For comparisons between 


groups were combined by giving plus 
scores to movements in the predicted 
direction (direction of generalization) 
and minus scores to movements in 
the opposite Chis 
cedure was followed for both scoring 
methods. 


direction. pro- 


The results will now be considered 
as they relate to the three problems 
raised by the experiment. 

To test for RMG, Subgroups R and 
G of each of the six major groups were 
The means 
of the R groups were predicted to be in 
the minus direction (to the left) and 
those of the G subgroups in the plus 


compared with each other. 


direction (to the right). 
Table 2 shows that the means of all 


subgroups, except R of Group 3, bear 
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rABLE 2 


ANALYSIS ON SuBGROUPS R 


R 


9.56 
11.20 
2.60 
»? 70 
40.20 
8.70 


12.46 
18.61 
29 37 
$2.13 
49.90 
9 50 


* 0S >P 
* O1 > P 
*** P < O01 


out this prediction with both scoring 
Statistical with 
both scoring procedures show a differ- 

and G at 
more for all 
2 and 3. 
significance at the 5° level only with 
Neither 


demonstrated a 


proc edures. tests 


the 5% 
groups except 


Group 2 


between R 
level or 
Groups 


ence 
showed 


the first scoring procedure. 


scoring procedure 


difference between R and G of Group 3. 
In studving RMG as a function of 
the number of pairings of the medi- 


the 
are concerned with differ- 
ences between the minimally 
groups, Groups 2 
maximally trained 


1, 4, 5, and 6. 
the 


ated with 


response we 


response mediating 
trained 


and 3, and the 
groups, 
(Groups 4, 5, and 6 


light as a variable.) 


( sroups 


also have 


rABLE 3 


AND SDs USING FIrstT 


S, TRIALS 


Groupe MEANS SIx 


33.95 
16.33 


19.61 


AND G USING First Six S, 


RIALS 


g Metho 


Groups 2 and 3 were the only groups of 
the six major groups that did not show 
a significant difference between their 
two subgroups by both scoring meth- 
The question now remains 
whether or not the minimally trained 
the 


ods. 


groups differ significantly from 
naximally trained groups. 

The analysis of variance 
Groups 1, 2, and 3 not sig- 
nificant with either Scoring Method 
1 (F 1.71, df 2/58, P > .05) or 
Scoring Method 2 (F=2.42, df =2/58, 
P > .05). When the first 
procedure is the only 
comparison that is significant 


over 
was 


scoring 
used group 


at the 


rABLE 4 


RESULTS OF t TESTS BETWEEN GROUPS WITH 
Bota Scortinc METHODS 


4 


1.03 
1.14 

1.13 1.99 

1.92; 2.39* 

89 2.12* 11 

1.64 3.14*** 60 


wing Method 1 is above the diagona 
xd 2 is below the diagonal 
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5% level is the difference between 
Groups 3 and 5 (Table 4). The second 
scoring procedure, which considered 


only direction of response, showed 
significant differences between Groups 
3-1, 3-4, 3-5, and 3-6 (Table 4). 
All comparisons were in the predicted 
direction, i.e., the means of the maxi- 
mally trained groups were larger than 
the means of the minimally trained 
groups, with both scoring procedures. 

In studying RMG as a function 
of an stimulus occurring 
contiguously with the mediating re- 
sponse we are concerned only 
the groups that maximum 
training. The comparisons made 
were between Groups 4-5, 4-6, 5-6, 
1-4, 1-5, 1-6. No significant differ- 
ences were found in any of these com- 
parisons with either scoring method 


(Table 4). 


external 


with 
received 


DISCUSSION 


Of the three hypotheses tested in this 
experiment, the evidence is clear for only 
two: the prediction that RMG can be 
obtained with simple skeletal-motor re- 
sponses was verified; the prediction that 
a light made contingent on the occur- 
rence of the mediating response would 
affect RMG significantly was not borne 
out. In general, the results seem to favor 
RMG is a 
function of the number of pairings of 
the mediating response with the mediated 
response. 


the third hypothesis, that 


since the results 
are not decisive, no definite conclusion 
was made. 


However, 


If there is a real difference between 
Group 3 and the maximally trained 
groups, then it is difficult to say why 
the other minimally group, 
Group 2, did not tend to differ signifi 


trained 


cantly from the maximally trained groups 


as did Group 3. It may be that while 


making the lever movement response 


in Phase 2 of the experiment, Ss in Group 


2 were also making key-press-like re- 


sponses with their left hands even though 
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they were not actually operating the 
telegraph key. 

An important problem in this experi- 
ment is that of controlling the temporal 
relationship between the mediating and 
mediated responses. This may be related 
to the large variability between Ss’ 
scores in this experiment. While the 
instructions insured the completion of 
the key press response before the start 
of the lever movement response, it did 
not insure the same temporal relation 
ship between these two responses for all 
Ss. 

Another involves the two 
scoring methods used in this experiment. 
The second scoring procedure differed 
from the first in that it resulted in less 
within-group variability and provided 
more significant differences. The first 
procedure, however, does not sacrifice 
information about of move- 
does the procedure. 
If some of the problems involved in this 
experiment could be resolved with further 
research, e.g., the variability between Ss 
in their temporal relationships between 
the mediated and mediating responses, 
the first scoring method might prove 
to be the more sensitive in demonstrating 
the effects of changes in the experimental 
variables. 


problem 


the extent 


ment as second 


SUMMARY 


On the basis of current S-R theory, in- 
cluding assumptions concerning the functions 
of response-produced stimuli, it was predicted 
that response-mediated 


can occur with 


generalization (a 
skeletal-motor re- 
will be greater for one group of 
Ss than another if the first group has more 
pairings of the mediated response with the 
mediating response, and (c) 


simple 
sponses, (6 


will be greater 
for one group of Ss than another if the first 
group has an additional stimulus occurring 
contiguously with the mediating response. 

rhese predictions were tested in a simple 
motor learning with human Ss. 
Pressing a telegraph key served as the mediat- 
ing response and moving a lever served as 
the mediated response. 


situation 


The experimental results support the first 
prediction but not the third; no definite 
conclusion is drawn regarding the second 
prediction. 
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ESCAPE PERFORMANCE AS A FUNCTION OF DELAY 
OF REINFORCEMENT ! 


HARRY FOWLER 


University of Pittsburgh 


The present investigation extends 
our program of 
affecting escape performance (Bower, 
Fowler, & Trapold, 1959; Trapold & 
Fowler, 1960) to the delay-of-rein- 
forcement variable. Specifically, the 
purpose of this study 
the effect of different delays of shock 
termination on the performance of 


studies on factors 


was to assess 


rats running down a charged alley 
to a goal box that became uncharged 
at various delays following S’s entry 
into the goal. A wide range of delays 


in shock termination was _ investi- 
gated in order to provide a general 
picture of the function relating escape 
performance to the delay-of-reinforce- 


ment variable. 


METHOD 


‘Subjects.- The Ss were 40 male, albino 
rats, approximately 180 days old at the start 


of the experiment. All Ss had served pre- 
viously as control animals in runway experi- 
ments wherein the conditions of food reinforce- 
ment imposed upon them were constant over 
training and uncorrelated with speeds. Fora 
period of 2 weeks immediately prior to the 
start of the present study, Ss were housed 
individually in the laboratory 
maintained on an ad lib. diet of 
checkers and water. 

A pparatus.—A straight alley, 68 in. long, 
3 in. wide, and 4 in. high, was constructed of 
two L shaped strips of galvanized sheet 
metal, and was covered with a transparent 
Plexiglas top. One of the sheet metal strips 
formed one side and half of the floor of the 
apparatus; the other strip formed the other 
side and other half of the floor. A 1-in. gap 
separated the two strips at the floor. 

The alley comprised three sections, a start 


and 
Purina lab 


were 


1 This experiment was conducted at Yale 
University while H. Fowler held a predoctoral 
fellowship from the National Institutes of 
Mental Health, Bethesda, Maryland. 


464 


AND 


MILTON A. TRAPOLD 


State University of Iowa 


box 8 in. long, an alley section 48 in. long, 
and a goal box 12 in. long. These sections 
were separated by upward acting guillotine 
doors. Raising the start-box door operated 
a microswitch which started a Standard 
Electric clock and closed a shock circuit to 
the entire apparatus. Breaking a photobeam 
6 in. inside the alley stopped the first clock 
and started a second which, in turn, was 
stopped when S broke a second photobeam 
2 in. inside the goal box. The breaking of 
the second photobeam also activated a Hunter 
timer which interrupted the shock circuit 
to the apparatus only after a specified delay 
following S's entry into the goal box. The 
time data from the two clocks were recorded 
to the nearest .01 sec. and were converted 
to speed scores, i.e., (100/time). Hereafter, 
these scores will be referred to as starting 
and running speeds, respectively. 

A single matched impedance, 60 cps, ac 
shock source provided shock to the apparatus. 
In this shock system, the galvanized metal 
strips forming the halves of the apparatus 
were connected across the output of a power 
transformer. In addition, a 0.25-megohm 
resistor was placed in series with S. The S 
received shock as long as its feet touched 
both of the metal strips forming the halves 
of the apparatus. The narrowness of the 
alley prevented S from running along only 
one side of the runway. 

Procedure.—The S was placed in the start 
box with the start-box door closed and the 
goal-box door open. When S oriented toward 
the goal, the start-box door was opened and 
S could then run to the goal end of the alley. 
When S entered the goal box, the goal-box 
door was closed and S was detained in the 
goal box for 30 sec. or longer, as specified 
At the end of 
this time, S was removed from the goal box 
and immediately returned to the start box 
for the beginning of the next trial. In this 
manner, each S received a total of 28 highly 
massed trials. 

Experimental design—The 40 Ss _ were 
assigned to eight groups of 5 each in such a 
way as to randomize past experimental history 
as well as all other extraneous factors. For 
all groups, intensity of shock in the apparatus 


in the design section below. 
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was 240 \ however, for different 
shock was terminated after different 
delays following S’s entry into the goal box 
and interruption of the final photobeam. Six 


groups, 


this 


of the eight groups of Ss were assigned to 
one of the following delays in shock termina- 
tion: 0, 1, 2, 4, 8, or 16 sex 

With termination of shock after the 
fied delay, Ss of each of these six groups 
were detained in the goal box for an additional 
30 sex 


speci- 


Phis procedure provided each of the 
with the length of 
during which shock was absent at the 
but confounded total length ol 
in the goal box (and conseq uc ntl, 
interval 
for this 


six groups same time 
goal 
time spent 
intertrial 
with the delay variabk To account 


confounding, the two remaining 
groups of Ss received different delays in shock 
termination at the goal, 8 and 16 sec., but 
with total time spent in the goal compartment 
held both groups 


This feature of the design pe rmitted possible 


constant at 30 sec. for 


extraneous effects resulting from differences 
in total goal-box time and intertrial interval 
to be ass¢ 


ssed by a comparison of the per- 


formances of the main and alternate sets of 
8- and 16-se« 

It should be noted that oncomitant 
use of both the 


delay groups 

main and lternate delay 
conditions was additionally nec 
the fact that 


confounds 


essitated by 
the alternate condition, itself, 
time during which the shock is 
the goal with the 


was 


absent at 
Emphasis 
dition 


variable 
he main cot 
that the 
confounding present with this condition would 
tend to offset rather than fa 
of the delay manipulation ; 
trial 


givel to t 


since it was anticipated 


ilitate effects 
the longer inter- 
with the longer 
delays should serve to increase speeds (e@.¢., 
Teichner, 1952), 


intervals associated 


thereby reducing 
attributable to 


pertorm- 


ance decrements delay of 


reinforcement. 


RESULTS 


Group mean performance curves 
over the entire course of training are 
presented for the starting and running 
speed measures in Fig. 1 and Fig. 2, 
respectively. To the cluster 
the speed data for the 
alternate 8- and 16-sec. delay 


were not 


reduce 
of curves, 
groups 


included in these figures. 


The data for these groups are pre- 


sented below in relation to appropriate 
statistical comparisons. 
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Fic. 1. Running speed (100/time in sec 
as a function of the delay 
termination. 





(in sec of shock 


Running speeds.—F¥igure 1 shows 
that differences in mean running speed 
among the main delay groups emerged 
early in training, and increased pro- 
gressively as the various groups ap- 
proached different levels of asymptotic 
performance. Because of the gener- 
ally orderly progression of the running 
speed curves over the course of train- 
ing, statistical analysis of group mean 
differences was limited to the last 12 
trials (17-28). The results of an analy- 
sis of variance of these data showed 
that the overall differences among the 
groups were highly reliable (/ 6.0, 
df 5/24, P < .001). In addition, 
analysis by orthogonal polynomial 
comparisons of the trends within these 
data showed that mean running speed 
over Trials 17-28 was linearly related 
to the log of the delay values emploved 
(F = 30.0, df=1/24, P <.001); the re- 
sidual variance after extraction of this 
linear-log component 
(F < 1.0). 


As mentioned previously, total time 


was negligible 


the goal box (and 
quently, intertrial interval) are con- 


spent in conse- 
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founded with the delay variable for 
these main groups. However, the 
speed performances of the alternate 
8- and 16-sec. delay groups, for which 
both total goal-box time and inter- 
trial interval did not covary with 
delay of shock termination, indicate 
that these extraneous variables did 
not contribute significantly to the 
obtained performance differences. 
Over the last 12 training trials, mean 
running speeds for the alternate 8- 
and 16-sec. delay groups were 5%.4 
and 49.5, respectively. Although 
speeds are reliably different 
from that of the zero or no-delay 
group (F=52.1, df=1/12, P<.001), 
they are only slightly and not sig- 
nificantly lower than those for the 
main 8- and 16-sec. delay 
(F < 1.0). 

Starting speeds.—Figure 2 shows 
that the results obtained with the 
starting speed measure are generally 
the same as those for running speed. 


these 


groups 


) 


Differences in mean performance be- 
gin to emerge early in training and 
progressively increase until perform- 


ance becomes asymptotic. Contrary 
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Fic. 2. 
as a function of the delay 
termination, 


Starting speed (100/time in sec 


shock 


in sec.) Ol 


AND 


MILTON A. TRAPOLD 


to the running speed results, however, 
an analysis of variance of group mean 
starting speeds over the last 12 train- 
ing trials showed that the overall 
differences among the delay groups 
were not significant (F = 2.0, df =5/24, 
P>.10). Nevertheless, trend analysis 
of these data by orthogonal poly- 
nomial comparisons indicated that 
mean starting speed over these trials, 
like running speed, was linearly re- 
lated to the log of the delay values 
employed (F = 9.7,df =1/24, P <.005) ; 
again, the residual variance after 
extraction of this linear-log com- 
ponent was negligible (F < 1.0). 

The pattern of results obtained 
for the alternate 8- and 16-sec. delay 
groups with the starting speed meas- 
ure was the same as that 
with running speed. 


obtained 
Mean starting 
speeds for these groups over the last 
12 training trials were 165.5 and 148.9, 
respectively. Again, these speeds 
are reliably different from that of the 
no-delay group (F = 15.1, df s 1/12. 
P < .005), but only slightly and not 
significantly lower than those for the 
main 8- and 16-sec. delay groups 
(F < 1.0). Hence, these data also 
indicate that the obtained differences 
are not attributable to the covariation 
of intertrial interval or total goal-box 
time with delay of shock termination. 


DISCUSSION 


In total, the results show that for rats 
running down a charged alley speed is 
significantly decreased when reinforce- 
ment, i.e., shock termination, is delayed 
following the behavior which is instru- 
mental to it. Further, this decrement 
in performance is a decreasing, negatively 
accelerated function of the delay interval, 
at least over the range of values employed 
in this study. In terms of the two re- 
sponse measures used, these effects were 
quite pronounced with running speeds 
and somewhat less so with starting speeds. 

In the context of the behavior theory 
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developed by Spence (1956) for instru- 
mental appetitive conditioning, the ef- 
fects of delayed shock termination can 
be accounted for by the inhibitory inter- 
vening variable, J,, the this 
inhibition competing 
which are conditioned during the delay 
period. 


basis for 
being responses 
In the present study, Ss were 
observed to exhibit, following their entry 
into the goal box and in so far as the 
length of the delay period permitted, 
responses such as turning about, cring- 
ing, pushing against the goal-box cover, 
etc. From the competing response 
theory of J;, these responses, which be- 
come conditioned to the cues at the goal, 
and hence anticipatory by way of the 
similarity of the cues in the alley, would 
tend to interfere with running and there 
by reduce speed. In the same vein, the 
differential effect of the delay manipula- 
tion on starting and running speeds can be 
attributed to a decrease in the similarity 
of alley and goal-box cues, the greater 
the distance from the Finally, 
these inhibitory effects should be more 
pronounced 


goal. 


since 
the opportunity for the interfering re- 


with longer delays, 
sponses to occur and become conditioned 
will be greater, the greater the length 
of the delay period. 

With the previous studies in this series, 
additional parallels between appetitive 
and escape conditioning were demon- 
strated in the similarity of operation of 
both the drive and magnitude-of-rein- 
forcement variables. For rats running 
down a charged alley to a goal box which 
is either completely or partially un- 
charged, escape performance is positivels 
related to both shock intensity in the 
alley (Trapold & Fowler, 1960) and 
magnitude of shock reduction at the 
goal, with shifts in the magnitude of 
goal-shock reduction leading to rapid 
and appropriate shifts in level of per 
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formance (Bower et al., 1959). Taken 


together, the total findings of this series 


of studies strongly suggest that escape 


conditioning can be interpreted in terms 
of behavior theory formulations now 
offered primarily for instrumental appeti 
tive conditioning. 


SUMMARY 


Rats were trained to run from an alley 
where they received a continuous electric 
shock of 240 v. to a goal box where shock was 
terminated at either 0, 1, 2, 4, 8, or 16 sec 
following S’s entry into the goal compart- 
ment. Escape performance was measured 
in terms of response speeds both at the start 
and alley sections of the runway. In general, 
the results showed that speeds were slower 
the greater the delay of shock termination at 
the goal. This effect was quite pronounced 
for speeds in the alley section of the runway, 
but considerably less so for speeds at the 
start section. These results are analogous 
to those obtained in runway situations where 
delayed appetitive rewards have been em- 
ployed and, as such, they indicate, along 
with those findings previously reported, that 
similar behavioral underlie 
petitive and escape conditioning. 


laws both ap- 


) . 
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RESPONSE STRENGTH 


AS A FUNCTION OF DRIVE 


LEVEL AND PRE- AND POSTSHIFT INCENTIVE 
MAGNITUDE! 


DAVID EHRENFREUND anp PIETRO BADIA 


Ade lphi Colle ge 


About ten years ago Hull (1951), 
largely on the basis of Crespi’s (1942, 
1944) reports, raised the status and 
importance of the incentive magni- 
tude variable by removing it as a 
determiner of 77 and introducing a 
separate incentive motivational inter- 
vening variable, A, which is designed 
to handle both differences and shifts 
in incentive magnitude. 
in which combine 
with other intervening variables par- 
ticularly D not yet received 
enough empirical support to justify, 
with any large degree of confidence, 
Hull 


function 


The manner 
differences in K 


has 


specifying an exact function. 
proposed a multiplicative 


but, as Spence (1956) has pointed 


out, this was purely a_ working 
hypothesis since there was no evidence. 

Although Spence (1956) suggested 
a linear function (Ramond, 1954), he 
(Spence, 1960) later suggested that 

“it is possible that this will have 
to be changed to some _ nonlinear 
(p. 96). To date, however, 
runway studies, at least, have tended 
to support the additive function 
(Reynolds & Pavlik, 1960; Weiss, 
1960). 

The manner in which D combines 
with shifts in 
would seem to be important 
theoretically although there have 
been no reported empirical studies. 

The present study involved a 2 XK 2 
factorial design involving two levels 
each of drive After 
asymptotic speeds were presumed to 


function” 


incentive magnitude 


also 


reward. 


and 


! Supported by a grant from the National 
Science Foundation 


4608 


be reached, the magnitude of incen- 
tive of each group was shifted to that 
of the other. 


METHOD 


Subjects.—The Ss were 20 Sprague-Dawley 
strain white rats, approximately 100 days 
old, equally divided among four groups: high 
drive-low reward, high reward, 
low drive-low reward, drive-high 
reward. One S in the last group had to be 
discarded, reducing the N for this group to 4. 

A pparatus.—The sides and bottom of the 
runway apparatus were constructed of cloudy 
plastic. 


drive-high 
and low 


The top was clear plastic covered 
with two thicknesses of fine wire screen. The 
runway was 5 ft 2} in. wide, and 
4 in. high. It was sandwiched between two 
large opaque boards which measured 6 X 2} ft. 
The space between these boards was com- 
pletely enclosed around the outside border. 
A 1 in. X 5 ft. slit was made in the bottom 
board beneath the center of the floor of the 
maze. With this arrangement, filtered light 
beams were directed from above the maze 
to photoelectric cells below the maze. In 
the present study speed was recorded in the 
middle 2-ft. section of the maze with a Stand- 
ard Electric timer to .01 sec. The maze was 
illuminated by four 73-w. bulbs along each 
side. These were cut down by a variac to 
40% and the cloudy plastic sides diffused 
the lights evenly in the maze. Guillotine type 
cloudy plastic doors, 15 in. from each end 
of the maze created a start box and goal box. 
Just in front of this door in the start box there 
was another horizontally sliding door of clear 
plastic. 


long, anc 


Thus walls, floor, and ceiling (ex- 
cept for slits for the doors) were continuous, 
homogenous, and unbroken from one end of 
the runway to the other. 

Drive and reward.—Drive was operationally 
defined in terms of a percentage of S’s weight 
under conditions which maintained this 
weight continuously thus precluding long 
periods of deprivation. During the experi- 
ment all Ss lived in a weight control appara- 
tus, the details of which are described in a 
previous paper (Ehrenfreund, 1960).  Es- 
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TABLE 1 


INDIVIDUAL Group ANALYSIS OF 
SPEED SCORES 


\SYMPTOTIC 


Body Weight 


10.26 
13.86 


45 mg.** 
260 mg 


*P < .005 fx 
* P < .005 fi 


or low-drive gr 
yr low-reward gro 


sentially each S is maintained within 1% of a 


spec ified weight Loss of weight in the order 
results in the automatic de- 
livery of a 97-mg. Noves tablet every 12 sec 
until the spec ified weight is regained. Water 
Suc h a Ms hedule 
Ss receive small amounts of food aperiodically 


around the clock For the purposes of this 


of up to 2 gm 


is always available Under 


study the high-drive Ss were maintained at 
85°, of ad lib. or starting weight and the low- 
drive Ss at 95% of ad lib 
On each trial the low-reward group received 
a 45-mg. Noyes tablet The 
received a 260-mg. tablet 
Procedure When S faced the 
door of the start box it was raised and 2 se 
later the 


door was opened since 


weight 
high-reward Ss 
vertical 


horizontally sliding clear plastic 


under the 


schedule Ss are 


present 
drive maintenance always at 
the stated drive le vel, data could be collected 
All Ss received 90 ac qui- 
sition trials under the original drive-reward 
conditions. On Trial 90, each S in 
reward group (260 mg 
reward (45 mg.), and vice versa for 25 post- 
shift trials. ‘Trials were run in blocks of 5 
with 15 to 20 sec. between trials and from } 
to 1 hr. between 5-trial blocks 
blocks of trials, Ss were returned 
All of the 
run over a 4-day period; 20 on Day 1, 30 on 
Days 2 and 3, and 40 on Day 4. The median 
of 5-trial blocks for each S was converted to 
its reciprocal. ‘The means of the scores thus 
converted form the tables 
graphs, and statistical analyses 


several times a day. 


a high- 
was shifted to a low 


Between 
to the weight 


control apparatus 115 trials were 


bases for the 


RESULTS AND DISCUSSION 


Prereward shift considerations.—The 
last the 
shift in reward magnitude were as- 


two blocks of trials before 


AND INCENTIVE MAGNITUDE 
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values. 
An analysis of variance of 


sumed to reflect asymptotic 
these 
values revealed that the main effects 
of Drive and Reward were both 
significant beyond the .001 level, the 
F values being 19.85 and 18.90, re- 
The F value for inter- 
action was 4.52 which is significant 
at the .05 level. Table 1 supplies the 
the individual 

that the 
two low-drive 


spec tively ° 


analysis for 
Note 
the 
(or low reward) is greater than that 
between the 
high reward) 


group 
means. difference 
between groups 
high-drive groups (or 
A simple plot of these 
the 


departure from linearity is converging 


asymptotic means reveals that 


as demanded by exponential addition 
rather than diverging, as demanded 
by a multiplicative function. 

facilitate 


of the acquisition curves, the four 


In order to comparison 
groups are paired in different combina- 


tions in Fig. 1 and 2. The delayed 
separation of the curves for the two 
high-drive groups, in contrast to 
the two low-drive groups, 
lends further support to a negatively 


accelerated 


those of 


function. Under condi- 


tions of either high drive or high re- 


increments of 
would be small. 


the differential 


Dand K 


ward, 
combined 


5 PERCENT BODY wT 
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Fic. 1. High-drive groups rewarded with 
either 45 mg. or 260 mg lo the right of the 
vertical line are shown the effects of changing 
the reward of each group to that of the other 
group.) 
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Fic. 2. Low-drive groups rewarded with 
either 45 mg. or 260 mg. (To the right of 
the vertical line are shown the effects of 
changing the reward of each group to that 
of the other group.) 


On the assumption that habit strength 
multiplies with this combination, 
E = H X (D + K), the separation of 
the groups would not be manifest 
until JT had developed some appre- 
ciable magnitude. These data are 
not in agreement with two recent 
studies (Reynolds & Pavlick, 1960; 
Weiss, 1960) which failed to find an 
interaction between drive and reward 
and therefore supported a linear or 
simple additive function.2. Since both 
of these studies employed hours of 
deprivation as contrasted with the 
weight control method of the present 


study, the discrepancy might be 


attributed to the different operations 


defining drive. We feel, however, 
that there is perhaps a more signifi- 
cant, albeit more subtle, difference 
which relates to response measure- 
ment. Both the Weiss (1960), and 
Reynolds and Pavlick (1960) speed 
scores included goal-box speeds ; where- 
as the speed scores of the present 
study derive from the middle of the 
alley, uninfluenced by either starting 


or goal-box speeds. The advantages 


2It might be pointed out, however, that 
the data of the present study are exactly in 
line with the type of additive hypothesis that 
Spence (1953, p. 20) proposed in the Kentucky 
Symposium. 


of delineating at least these three 
response speeds (i.e., starting, run- 
ning, goal) has recently been demon- 
strated by Goodrich (1959) and 
Wagner (1961) whose data are par- 
ticularly convincing in reference to 
goal-box versus running speeds. 

The effect of shift in incentive magni- 
tude-—The immediate effect of the 
shift in magnitude was an increase in 
general excitement for practically 
all Ss, as revealed in increased diff- 
culty of handling, resistance to being 
placed in the start box, and, in some 
cases, a delay in the consummatory 
response even with those Ss shifted 
upward. These behaviors were also 
reported by Crespi (1944) who, how- 
ever, only mentioned them in con- 
nection with Ss shifted downward. 
Not only did we observe them for Ss 
shifted upward (although to a lesser 
extent) but more significantly, in 
terms of the analysis of the present 
data; they were clearly more obvious 
in the high-drive Ss. 


The right sides of Fig. 1 and 2 show 
the effect of shifting reward from 260 
mg. to 45 or from 45 mg. to 260. Our 
main interest is centered on the fact 
that both the elation and depression 
effects obtain under high drive (P <.05), 
but neither obtains under low drive. 
Assuming this to be a genuine phe- 
nomenon, the problem remains as to 
how to account for it within the theory. 
The evidence to date is much too sparse 
to justify a detailed theoretical analysis. 
Nevertheless, existing theoretical con- 
cepts elaborated in other experimental 
contexts, coupled with qualitative ob- 
servations of Ss’ behavior mentioned 
above, suggest the importance of the 
role of excitement, or the fractional 
anticipatory emotional response r, as 
developed by Spence (1956, 1960) or 
ry as developed by Amsel (1958). 

As the data now stand, no new assump- 
tions other than those already developed 
concerning the role of r, are required. 
Occurring originally in the goal box, r, 





DRIVE LEVEL AND INCENTIVE MAGNITUDE 


would generalize to the highly similar 
runway. Also r, tends to elicit through 
its response produced (r~— S), 
overt responses, some of which may be 
incompatible with the running response. 
Thus the occurrence of r, in combination 
with the existing drive level will increase 
or decrease response strength to the 
extent that experimental manipulations 
tend to facilitate or preclude the develop- 
ment of such competing responses of 
varying strengths. In the present situa- 
tion it is hypothesized that such in- 
compatible much more 
likely to occur under conditions of reduc- 
tion in incentive magnitude. This will 
be recognized as essentially the same 
theoretical analysis made by Spence 
1960) for extinction phenomena which 
are here regarded as the limiting case 
of incentive magnitude reduction. Ac- 
cordingly, the postshift response decre- 


cues 


responses are 


ments and increments are seen as func- 
tions of drive level and the difference and 
direction between and _ postshift 
reward magnitudes. In these terms, the 
so called elation and depression effects 


pre- 


would become merely points on a curve 


and thus 
phenomena. 


disappear as independent 


SUMMARY 


In an attempt to ascertain (a) the function 
how D and K combine and (6 

the effect of incentive magnitude shifts as a 
function of D, speed measures were obtained 
on four groups of rats involving two drive 
levels and two reward levels. After 90 trials 
on the original reward level, the reward of 
each group was shifted to that of the other 
for 25 additional trials. Statistical analyses 
revealed a significant interaction (P = .05) 
between D and K, indicative, not of a multi- 
plicative function but of a negatively ac- 
celerated one such as exponential addition 
Both main effects were highly significant but 
t tests were significant only between the two 
low-drive groups and between the two low- 
reward groups. After the shift in incentive 
magnitude, changes in running speed occurred 
in the expected direction but the differences 
were much greater under high drive than 
under low drive. It was hypothesized that 
such differences (i.e., Crespi effect) were an 


describing 
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increasing function of D and the extent of 
the shift in incentive magnitude. The shift 
data were interpreted in terms of the hypo- 
thetical anticipatory emotional 
mechanism (r, — 5,). 


response 
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Koffka’s (1935, pp. 224-235) ex- 
planation of shape-constancy is based 
on the assumption of an invariant 
linkage between slant and 
Koffka’s hypothesis has been formu- 
lated in the following way by Beck 
(1955): “A retinal pro- 
jection of a given form determines a 
unique relation of apparent shape to 
apparent slant’ (p. 126). The 
variance hypothesis requires that 
perceived shape strict 
function of variations in perceived 
slant (Langdon, 1951, 1953; Nelson 
& Bartley, 1956; Stavrianos, 1945). 


shape. 


and Gibson 


in- 


vary as a 


In order to test this hypothesis Beck and 
Gibson (1955) induced errors in the apparent 
slant of a target whose shape was to be judged 
A triangular target cut untextured, 
white cardboard was mounted on a regularly 
textured, background, 
slanted outward from the base at an 
of 45° from the background The 
was viewed monocularly with motionless 
head. Under these conditions, 
of binocular disparity, 


irom 


vertical and was 
angle 
target 
a 
in the absence 
motion 
the slant of the target 
was misperceived. The triangle 
the slant of the background, i.e., 
to be perpendicular to the line of sight in- 
stead of slanted 45 \long with this stand- 
ard target, two comparison trianglesgplaced 
flat on the background were exhibited. One 
represented a frontal parallel projection of 
the standard, and the other had the same 
physical dimensions as the standard. All Ss 
judged the standard triangle to be equal in 
This investigation was supported by 
grants to the first author from the National 
Institute of Mental Health of the United 
States Public Health Service (M-4153) and 
the General Research Fund of the Universit, 
of Kansas. We wish to acknowledge the 
assistance of Raymond Engstrand who, 
together with the author, collected 
the data and performed the statistical com- 
putations. 


perspective, 
and texture gradients, 
assumed 
it appeared 


1 


Sec ond 
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his 
match agrees perfectly with the requirements 
When the same 
with unrestricted 
of the Ss selected the 
objectively equal comparison triangle. This 
result also is in the direction required by the 
hypothesis Since 


shape to the projective comparison. 
of the invariance hypothesis. 
judgments 
binoc ular vision, 77% 


were made 


invariance unrestricted 


the slant-inducing 
effect of the background, accurate perception 


of slant was restored; and 


observation eliminates 


, with it, veridical 
perception of shape was also recovered. 

The general purpose of the presen‘ 
study was to extend and clarify Beck 
and Gibson’s (1955) findings. The 
following were the major extensions 
and modifications: (a) The slant- 
induction effect was investigated when 
the background also was slanted from 
the frontal parallel plane. (b) A 
technique was employed which _ per- 
mitted of the 
comparison made 

of the 
A more 
apparent 


Variation 
This 
test 
C) 
the 
was 


continuous 
stimulus. 
possible a more exact 
invariance hypothesis. 
of 


target 


accurate measure 
slant of the obtained. 
These data for an 
analysis of the slant-shape relation- 
ship. (d) The influence of three dif- 
ferent instructional sets on the judg- 
ment of shape investigated. 
Beck and Gibson (1955) do not 
form us concerning this variable, and 
the evidence from other studies (Got- 
theil & Bitterman, 1951; Klimpfinger, 
1933) is fragmentary. 


are necessary 


Was 


in- 


METHOD 
A pparatus 


Che rectangular 
light-tight tunnel 7 ft. in length with walls 


main apparatus was a 


?‘The invariance hypothesis actually re- 
quires a 100% shift to the objectively equal 
comparison. 
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20 in. wide. ‘The interior of the tunnel was 
painted flat black. In the front wall of the 
tunnel there was an aperture which could be 
adjusted for monocular or binocular vision 
\ head-clamp chin-rest arrangement placed 
in front of the aperture kept S's head motion- 
less when this was required. The two clamps 
restrained all but the most determined head 
movements, and head movements are con- 
sidered highly unlikely under the conditions 
of the experiment. A reduction tube was 
inserted in the front wall which restricted 
the monocular field to the target and its 
immediate background. On the inside of the 
front wall was a circular fluorescent lamp (32 
w., standard cool white color) which provided 
the only illumination in the tunnel. This 
lighting arrangement made invisible the 
shadow cast by the slanted standard. At a 
distance of 6 ft. from the front wall a false 
back wall (panel) was inserted. This panel 
was covered with a black and white checker- 
board cloth composed of 1 X 1 in. squares 
The panel could be adjusted from outside 
the tunnel to three degrees of slant: per- 
pendicular to the line of sight (vertical), 20 
from the perpendicular tilted away from S 
20° A), and 20° from the perpendicular 
tilted toward S (20° 7 

he standard triangle was mounted in the 
objective center of the panel and directly 
in S's line of regard, and had a height of 5 in 
and a base of 4 in. The adjustable compari 
son triangle was mounted flat on the back- 
ground, 4 in. above the apex of the standard 
rhe height and base of the comparison could 
be varied continuously by manipulating a set 
of levers located on the exterior of the roof 
of the tunnel. The design of this comparison 
stimulus is similar in essentials to the appara- 
tus described by Gottheil and Bitterman 
(1951, p. 407). The comparison and standard 
triangles were cut from the same white card- 
board of imperceptible texture 

he comparison stimulus for slant was a 
circular disc of white cardboard mounted on a 
horizontal axis. The disc could be rotated 
on its axis, and its angle of rotation could be 
read directly off a protractor. The disc was 
located directly in S's line of sight when he 
turned 90° into the designated viewing posi- 
tion, and it was presented outside the tunnel 
in a normally illuminated, unrestricted field. 


) ’ 
Procedure 
Stimulus condition The stand 


judged twice by each one ascending 


one descending trial 


ground slants. When the backgro 


1 


slanted 20° A, the standard was sla 
outward from the apex. 
Conditions of ob 


the standard either monocularly or binocu 


larly. 
Instructional condition Three 


nd 
vertical or 20° T, the standard triangle was 
at a 45° slant from the background outward 
from the base. When the background wa 


} 


( 
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was 


1 45 


yservation.—Each S observed 


sets ol 


instructions were used which were intended 


to induce different attitudes of observation 
These attitudes are usually designated 


phenomenal, objective, and analytic 


the 
} 


S served under one instructional conditio 


only The instructions were as follows 


Instructions for the phen 
tude) When you look into this box 
see a standard triangular target 


ii 


you wil 


on 


a 


checkerboard background. I am interested 


in learning how you perceive the shape of 
this target. Right above the standard 


triangle there is a second triangle 


vase and altitude o lis second 
| 1 titud f th 1 


can be varied. Your task will be to instr 


me to adjust the shape of the 


Vafila 


Phe 


triangk 


triangle so that it appears to be the 


is the standard below it 


] 
t 


like you to suspend all mental juc 


hl 


Same 


ne 


and give me a match which reflects vo 


immediate perceptual impressior 
try to figure out a good match. I 
report of your u mediate percept 


pression even if yo that the 


il 


m 


you make would not ag with the object 


physical dimensions of the target 


Instructions for the objective attitude 


Il am interested in learning how well 


can reproduce the actual physical s 


1 


his target 1s means that 


in 


ideal case whe n \ 1 ave < yum pleted Vo 


judgment I shouk able to take tl 


match you have made, lay it over the 


stand 


ard, and find that it corresponds perfect! 


t 


ct 


j 


I would 
ig 


in all dimensions “ase remember that 


you are to reproduce the actual physica 


dimensions of the target even if the 


you make doe 


mate 


vou. lo make this clear s ippose you 


looking at 


a it 
would look very small but if you were 


to reproduce the actual size of the 1 


probably would be fairly accurate 
is what I wish you to do here. Reproduce 


the actual physical shape of the ta 
Instructions for the analytic 


I 


in the distance 


t 


attitude 


I am interested in learning how well 


can reproduce the retinal shape 


target. An illustration may help m 


} 
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clear. If I put a coin on the table and you 
look directly down upon the coin, it will 
project a circular retinal image. However, 
if you stand back along the edge of the 
table and look at the coin from this new 
position, the coin will produce an elliptical 
retinal image. It is this retinal shape in 
which I am interested. . . Your task 
will be to instruct me to adjust the shape 
of this variable triangle so that it is identical 
in shape with the retinal shape of the stand- 
ard triangle. Remember I am interested 
in the retinal shape. It is not important 
to me whether or not the two triangles 
look identical in shape or are actually 
equal in shape when you have completed 
your judgment. 


The shape-matching procedure may now 
be summarized. Each S was instructed to 
make two shape-judgments of the standard 
for each of three background slants. The 
S made the judgments by instructing E to 
adjust the shape of the comparison triangle 
until a satisfactory match was attained. 
Each S performed this task under one ob- 
servational condition, binocular or monocular, 
and under one instructional] set, phenomenal, 
objective, or analytic. 

When the shape-judgments were 
cluded, the standard was presented again, 
and S judged the slant of the standard once 
for each slant of the background. All Ss 
were given the following instructions: 


con- 


Now I would like you to judge the slant 
of the target triangle. By “slant’’ I am 
referring to whether the triangle appears 
to stand straight up and down in front of 
you, or whether it appears to lean either 
toward or away from you. This is how 
your slant judgments will be made. First, 
you will look at the triangle and determine 
if it is slanted and, if so, how much. Out- 
side of the box I will show you a circular 
disc whose slant may be varied. Your 
task is to adjust the slant of this disc to the 
same slant as the target. After you have 
adjusted the slant of the disc you will be 
given one more look into the box to check 
your judgment. 


The experiment was concluded with an 
interview which sought to obtain information 
about three aspects of the experiment: (a) 
the effectiveness and comprehensibility of the 
instructions; (b) the deliberate utilization 
of perceived slant during the judgment of 
shape; and (c) the relation between the judg- 
ments of slant obtained after the shape- 
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judgments were completed and the perceived 
slant during the shape-judgments.* 


Subjects 


The Ss were 84 undergraduates who served 
in the experiment as a course requirement. 
They were assigned in order of their appear- 
ance to one of six groups (2 conditions of 
observation X 3 attitudes of observation). 
Thus, each of the six experimental groups 
contained 14 Ss, about equally divided among 
men and women. None of the Ss knew any- 
thing about the invariance hypothesis, or the 
questions under investigation. 


RESULTS 


The main results of the experiment 
are presented in Table 1. In all of 
the tables the shape data are repre- 
sented as height-base (h/b) ratios. 

Slant-induction.—An inspection of 
the mean slant judgments for monoc- 
ular observation recorded in Table 1 
reveals that the slant-inducing effect 
of the background reported by Beck 
and Gibson (1955) was obtained for 
all three background slants. As an 
illustration consider the fourth row 
of figures in Table 1. When the 
background was 20° A and the stand- 
ard was objectively slanted 65° A, 
the standard was judged to be slanted 
17.21° A. When the background 
was vertical and the standard 45° T, 
the standard was judged to be slanted 
0.83° T. In the case of the 20° T 
background slant, an exaggerated 
slant-induction effect appears to have 
occurred. While the standard 
objectively slanted 65° T, it was 
perceived to be at a slant of 6.59° T, 
i.e., Slanted 13.41° than 
background. 

The comparable data for binocular 
vision show the expected diminution 
of the slant-induction effect when the 


was 


less the 


? The use of successive rather than simul- 
taneous slant-shape judgments can be ques- 
tioned. We sought to eliminate some of the 
ambiguity during the interview. 
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TABLE 1 


MEAN h/b RATIOS OF COMPARISON MATCHES AND MEAN SLANT JUDGMENTS 
OF STANDARD 


Slant of the Background 


Vertical 
Observation 
Attitude 


Comparison Standard Comparison 


Mean 
h/b 


Mean 
SD Slant 
Monocular Vision 


053 
043 
0980 


Phenomenal 
Objective 
\nalyti 


573 
556 


.530 


0.80° T 
0.85° I 
1.15° A 


All attitude 7117.2 5 


Pheno 1a 547 17 | $5.72 
Objective 5 


Analytic 


42 


56.65 


All attitudes 55.03° A 


Objective h/b (St 800 
Proj. h/b (St.) 353 


Objective slant 
St.)* 65° A 


* Measured 


slant 
case of the 20° 


The 
A background illus- 
trates this diminution. 


cues for were restored. 

When viewed 
monocularly, the target appeared to 
be at a slant of 17.21° A—a deviation 
of 47.79° from its objective slant, but 
only 2.79° from the slant of the back- 
ground. However, when viewed bin- 
ocularly, the target was judged to be 
at a slant of 55.03° A—a deviation 
of only 9.97° from its objective slant, 
but 35.03° the slant of the 
background. 


from 


In order to assess the relative mag- 
nitude of the slant-induction effect, 


the slant judgments were expressed 
of the 
background, and an analysis of vari- 


as deviations from the slant 
ance was performed on these devia- 
tion scores. The analysis confirmed 
the observations recorded above. For 
any given degree of background slant 
the deviation was significantly greater 


for binocular than for monocular 


180} 0.83° T 


Sinocular Vision 
1 25.00 

129 | 35.2 

.134 | 29.35 
19.49° T 192 | 29.87 
800 
.585 


800 
324 


65° T 


vision, i.e., the slant-induction effect 
was greater for monocular 
The magnitudes of the deviations 
were not equal for all background 
slants within each condition of ob- 
The 20° T background 
slant produced the greatest deviation 
for monocular vision and the smallest 
deviation for binocular vision. How- 
ever, if the large deviation for monoc- 
ular vision may assumed to 
an exaggerated slant-induction effect, 
then we can conclude that the induc- 
tion effect was more pronounced when 
both target and 
tilted forward. 
Instructional sets. 


vision. 


servation. 


be be 


background were 
An analysis of 
variance showed a significant inter- 
action of attitude with condition of 
observation. When the target was 
viewed monocularly, instructional sets 
were ineffectual, i.e., they did 
influence the shape-judgments. 


not 
How- 
ever, when the target was observed 
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rABLE 2 


tHE MEAN Projective h/b RATIO REQUIRED BY THE APPARENT SLANT OF THI 
STANDARD COMPARED WITH THE MEAN PROJECTIVE h/b RATIO OF 
THE COMPARISON SETTING 


Binocular 


Observation 
Attitude 


Background Slant 20° A 


Phenomenal a an + 73.50 507 
Objective : 5 + 49.40 656 
Analytic 343 + 5.84 541 


Background Slant = Vertical 


Phenomenal a 609 : 649 
Objective a 601 - . .710 
Analytic : .608 . 631 


Background Slant = 20 


Phenomenal ‘ +172.59 562 
Objective ; ; + 64.12 .638 
Analytic 8 + 79.80 483 


binocularly, there were significant reported by earlier investigators (Got- 
differences between the shape-judg-_ theil & Bitterman, 1951; Klimpfinger, 
ments made under the various in- 1933). 

structional sets. Here we will mention Apparent slant-apparent shape in- 
only that the objective attitude con-  yvariance-—The following procedure 
sistently resulted in matches which was used to evaluate the invariance 
were significantly nearer to the objec- hypothesis. An h/b ratio was de- 
tive dimensions of the target than termined trigonometrically ,for each 
the matches for the analytic and S's apparent (judged) slant of the 
phenomenal attitudes. This finding standard at each background slant. 
is in agreement with the results This ratio represents the projective 


ratio of the shape-match demanded for 


rTABLE 3 


SELECTED SAMPLE OF DATA FROM SS WHO 
DISPLAYED COMPLETE SLANT-INDUCTION 
WITH VERTICAL BACKGROUND AND 

MONOCULAR VISION h/b ratio was determined for S’s 


that degree of apparent slant by 
strict adherence to the invariance 
requirements. Next, the projective 


setting of the comparison triangle at 
each background slant.. A comparison 
of these two ratios allowed us to 
evaluate the degree of slant-shape 
Objective 585 7.68 invariance. Any difference between 


Analytic 
l 


Pesnomenal 555 585 12 the two ratios represents a deviation 
attitude 


from invariance requirements. The 
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results of our analysis are summarized 
in Table 2. 

To clarify the logic of this analysis 
a selected sample of data has been 
The mean h/b 
ratios contained in Table 3 were ob- 


presented in Table 3. 


tained from Ss who manifested total 
the 
standard monocularly against a ver- 
tical background. In 
case, when the standard is perceived 
to be perpendicular to the line of sight, 
the frontal parallel projection for the 
apparent 
effect the actual 
of the target. 


slant induction when viewing 


this special 


slant of the target is in 


projective shape 
This is to say that, if 
the invariance requirements are to be 
strictly satisfied, the projective h/b 
ratio of the comparison (which in this 
with the 


objec tive h/b ratio of the comparison ) 


spec ial case is identical 
must equal the projective h/b ratio 
of the the 
sions of this 
that a perfect invariance fit would be 
h/b 
the fourth column in Table 3, we find 
that this 
attained. 


standard. For dimen- 


our standard means 


0.585. However, consulting 


theoretical value 


The 


the means were not 


was not 
between 


but they 


deviations 
great, 
were present, nonetheless. 

Table 2 


that in no instance did the 


An inspection of reveals 
mean pro- 
jective h/b ratio of the comparison 
setting satisfy the invariance require- 
ments. The deviations obtained for 
monocular observation from 
—5.74% to 172.59%. 
the range of 


— 2.67% to 37.89%. 


ranged 
| or bino ular 
vision deviations was 
Relatively small 
deviations from invariance were ob- 


tained when the background was 


In addition, there was no 
the 


vertical. 


significant difference between 
grand mean deviations for monocular 
and binocular vision with the vertical 
background. The greatest deviations 


occurred when the background was 


AND 
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slanted 20° T, although 
considerable magnitude were obtained 
with the background 20° A. With 
only the deviations 
obtained with monocular observation 
under the 20° A and 20° T background 
conditions were at least twice as great 


errors of 


one exception, 


as the deviations obtained for binocular 
vision. 

A review of the ratio pairings for the 
individual Ss (252 pairings, 126 for 
monocular and the same number for 


binocular vision) confirms these ob- 


servations. There was not 
of perfect 
the two h/b ratios. 


one case 
between 
Table 4, which 


presents the distribution of deviations 


( orresponden e 


according to sign, reflects this fact. 
Verbal The information 
derived from the interview tended to 
the validity of the 
operations. All Ss 


evidence of 


reports. 
confirm experi- 
mental gave 

the 
task which was posed by the instruc- 


having understood 


rABLE 4 


DEVIATIONS FROM INVARI- 
REQUIREMENTS FOR MONOCULAR 
AND BINOCULAR VISION 


DISTRIBUTION OI 
ANCI 


Observation 
Attitude 


Phenomenal 
Objective 
Analytic 


All attitudes 


inocular Vision 


Phenomenal 11 
Objective 8 
Analytic 11 


All attitudes 30 
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tions. Very few Ss said that they had 
made deliberate efforts to take slant 
into account while making shape- 
judgments. All Ss agreed that the 


judgments of slant made at the end 
of the experiment corresponded well 
with the apparent slant of the target 
during the earlier judgments of shape. 
Only a few Ss expressed any strong 
lack of confidence in their judgments. 


DISCUSSION 


The results of this experiment con- 
firmed and extended Beck and Gibson's 
(1955) findings concerning the 
induction effect. 


slant- 
The effect was observed 
to obtain not only when the background 
was vertical, but when the back- 
ground slanted 20° A or 20° T. 
In fact, there is 
cluding that the effect 
nounced when the background was 
slanted forward. We have no explana- 
tion for this latter finding, nor do we see 
any way of deriving it from the general 
stimulus-gradient theory. 


also 
was 
reason for 


some con- 


was more pro- 


The results with regard to the invari- 
ance hypothesis agreed with Beck and 
Gibson's findings in their general as- 
pects, but were sufficiently different to 
warrant comment. The main point of 
disagreement was this: For both monocu- 
lar and binocular observation our results 
showed adherence to the 
invariance requirements than did the 
results of Beck and For in- 
Beck and report that 
when the standard was viewed monocu- 
larly with a stationary head, all of their 
30 Ss selected a projective match, while 
with unrestricted binocular vision 23 of 
None 
of our Ss made a perfect projective or 
objective match when these were de- 
manded by the apparent slant. 


much less 
( ribs mm. 


stance, Gibson 


30 Ss selected an objective match. 


The main reason for this disagreement 
resides in the difference between the 
measurement techniques employed in 
the two experiments. We used a con- 

Beck and Gibson (1955, p. 131) recog- 


nized the limitations of their technique for a 
precise test of the invariance hypothesis. 
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tinuously variable comparison which 
enabled S to make sensitive discrimina- 
tions. The method which Beck and 
Gibson used forced S to choose between 
one of two extreme alternatives, i.e., 
objective or projective. There was no 
way S could indicate any other perceived 
shape. In this situation S would prob- 
ably select the comparison triangle which 
was most like the one he perceived even 
when he recognized that the two stimuli 
were not identical. Thus, all perceived 
shapes which clustered about the projec- 
tive comparison were designated by that 
comparison and, similarly, all apparent 
shapes which clustered about the objec- 
tive comparison were designated by that 
comparison. Lacking an opportunity 
to differentiate in the response system, 
Ss produced 
to reflect 
system. 


results which appeared 


agreement in the perceptual 

The evidence from past studies with 
regard to the effect of attitudes on the 
perception of shape is difficult to inter- 
pret. Klimpfinger (1933), who is most 
frequently cited, did not actually com- 
pare the influence of different attitudes 
within the same experimental situation. 
Instead, his were based 
mainly on a comparison of his data with 
the results of other Es. Gottheil and 
Bitterman (1951) used the same Ss for 
each of the three attitudes. There is no 
way of knowing what effect judgments 
made under a previous attitude may have 
had on the later judgments obtained for 
another attitude. In addition, Gottheil 
and Bitterman do not tell us whether S 
viewed the target monocularly or binocu 
larly. Our own results suggest an inter 
action of attitude with condition of 
observation. In light of the paucity of 
evidence on this question further research 
is.needed. 


conclusions 


SUMMARY 


The experiment had three aspects: (a) 
to determine whether the slant-induction 
effect reported by Beck and Gibson (1955) 
would obtain when the background was 
slanted; (b) to test more precisely the slant- 
shape invariance hypothesis; and (c) to 
investigate the influence of three attitudes of 
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observation on the perception of shape under 


monocular and binocular vision 
The results 
inducing effect of the 


main were: (a) The slant- 
background was ob- 
served when the background was slanted 20 
from the from S 
20° A iddition to the 
case in which the background was perpendicu- 
lar to the line of sight b) Under no condition 
did the apparent slant and 
apparent shape covary exactly as demanded 
by the invariance hypothesis 
from invariance 
172.59% 


perpendicular either away 
or toward S (20° T) in 


judgments of 


The deviations 
ranged from 24.77% to 
The influence of attitudes 
on the perception of shape was restricted to 
binocular viewing. Attitudes were found to 
be ineffectual in determining perceived shape 
when the | 


standard was viewed monocularly 
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RETENTION OF CONNECTED DISCOURSE AS A 
FUNCTION OF DURATION OF INTERPOLATED 
LEARNING! 


NORMAN J 


University 


Several verbal learning studies have 
shown that recall of original learning 
(OL) varies inversely as a function 
of the degree of interpolated learning 
(IL) (Slamecka & 1960, 
p. 451). By degree of IL is meant 
the number of trials of presentation 
of a single IL list. Further, it is also 
known that recall of OL varies in- 
versely with the amount of IL 
(Twining, 1940; Underwood, 1945). 
By amount of IL is mean the total 
number of different IL items pre- 
sented. Amount of IL can be manipu- 
lated either by varying the number 
of different IL lists, or by 
the length of a single IL list. 


Ceraso, 


varying 


rhe 


degree 


of IL 


IL produces more forgetting has 


juestion whether amount or 


ot 
definite empirical value and_ theoretical 
but to date 


two attempts to investigate it, and the 


only 
both 
1945 


number 


interest, there have been 
Underwood 
manipulated amount by varying the 
of different IL lists Using paired a 
in an A-B, A-C paradigm, he 
of IL (8, 
with three 
and 6 different lists, 


exhibit certain limitations. 
ssociates 
compared three 
16, and 24 
levels of amount 
t trials 
each 


levels of degree trials 
a single list 
ce, Ga. 4, 
list 


was equated for t 


on 
ol 
on each 


with 
that 
Results showed 


in such a way level 
otal trials 

that retention decreased at a 
in amount than 


However, it 


faster rate with 


increases in with 


of Il 


this unique experiment 


increases in 
rather 
the 
decrements in recall with increas- 
IL, which 
ported in other studies, 
and therefore the 
results is questionable. 


degree is 
that 


progressive 


ironic 
in usual 
commonly 
not 

generalizability 


ing degrees of are re- 
obtained, 

of the 
Had the expected 


progressive effectiveness of the 


! This 
science 
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to John A. 
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de gree Vari- 
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G-6192 and 
indebted 


the data. 
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| 
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f 
o 


Vermont 


able been in fact obtained, the conclusions 
might have been quite different. As it 
the conclusion that with paired associates 
amount 


is, 
than 
Mc- 


, using serial lists of adjectives, 


produces more forgetting 
degree must be regarded as tentative. 
Geoch (1936 
reported the only study in which amount was 
manipulated by varying the length of the IL 
list. Interpolated lists were 8 or 16 units 
+, 8, 
\s in the Underwood study, 
IL within either of 
the list lengths failed to produce significant 


long, with presentation frequencies of 
and 16 trials. 
differences in degree of 
differences in recall. Further, although it was 
found that an 8-unit list given 8 or 16 trials 
produced slightly less retroactive inhibition 
RI) 16-unit list given 4 or 8 trials, 
the differences were small and not statisticallh 
reliable 


of 


than a 


It is felt, therefore, that the question 
the effects upon retention of these various 


ways of manipulating IL is still in need of 


investigation 


The present paper reports a series 
of three related RI experiments which 
seek to determine whether there is a 
common factor responsible for inter- 
ference in the rote retention of certain 
materials, to 
allow direct cross comparisons among 
the experiments. 


serial so designed as 
Experiment | varied 
the degree of IL, Exp. II varied the 
amount by 
of 
passages 


in 


numbers 
IL passages, and Exp. III used 
twice the length of 
the other two experiments. 


using different 


those 
It 
was hypothesized that rote retention 
would be inversely related both to 
degree of repetition and to the number 
of IL passages given. Experiment 
[11 introduced a change in total trials 
across levels, since Exp. I and II were 
both comparable at each level in that 


regard. No hypotheses were formu- 


lated about any of the across-experi- 


+80 
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ment comparisons ; however, the main 


intent and interest of the = study 


is ultimately to focus upon those 


comparisons. 


EXPERIMENT | 
Method 
Subjects lwenty-four undergraduate stu 


dents of introductory psychology served 
Ss as part ol the course requirements 
S had five 


which was a familiarization period designed 


individual sessions, the first of 


to acquaint S with memory drum procedure 
and to lessen practice efiects rhis practice 


session involved the learning of a 20-word 
passage of connected discourse 
trial, followed by six trials on an IL passage, 
and then two Ol l Each S 


tested under all four 


to one pertect 


relearning trials 


xperime ntal 


iterials cx 


msisting ol 
20-word passages ol connect d discourse were 


wing Ol passages wert 


nt of relation 


ship between variables requires specihca- 


tion of some reference cla or universe 
from which the 1 il co 
2 According t nsid itions it 
| preliminary 
Imptior objectively 
ible ind ol “ rvable phenomena 
| rationalism t negate 
concerning 
inadequate 


c method- 


h each S was given three 


] 


1. Early logical writings formulated the 
a 


rationalist ideal of knowledge, but explora- 


tory biological works exhibit less exacting 


standards of systemati inquiry 


Primitive conceptions of organization 


such as classical geometry, were believed 


to be based ipon 


and absolutely indubitable prim ipl s 


3. Current convictions maintain that 


methods of natural science are the most 


reliable instruments thus far devised for 


comprehending empirical relations 


4. Next to establishment of the periph- 
| 


anchors ol behavior, the observa- 
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tional tracing of mediating physiological 
processes has also merited investigation. 

5. In the existing systems of measure- 
ment no contemporary investi- 
gator will state conclusions without stipu- 
lating their coefficient of probable error 


laboratory 


6. Psychology must insist 


precision than even the physicist may find 


upon greater 


necessary in his routine description of 
experimental situations 
7. The 


are more frequent in biology than in other 


definitely 


derivative modes of expression 


natural dis« ipline s, however, they 
facilitate conceptualization 


8. The language of classical physics 
the context of subatomic research is | 


able in focusing attention direct 


important analogies 
9. Science rests upon 


issumptio 


every conclusion presupposes 
are either primary or estal 


he I propositions 


which 
by reliance upon ot 

10. These all the 
necessary conceptual elements for making 


explicit the general 


definitions contain 


f 


( hara teristics of 
objective approach to psycholog. 

11. Our knowledge is not infallibl 
our general experience is evice nce that e 
inconclusive formulations may differ 
their adequacy 

12. Certain crucial expressions current! 
applied to quantum theory denote different 
traits of things than when us in dis 


ing earlier formulations 


There were 
ind 18 trials, to be 
( illed, respec tively, the Control, Low 
Medium, and High The standard RI design 
was used, consisting of OL (to a criterion of 
trial . Ii . and rek irning . 
t | 


lhe passages were presented o1 


drum at a 


One pertect 
for 4 trials 
memory 


3-SeC presentation 


and a 6-sec. intertrial interval. Ol 


and Il 


respect to Ss and sessions Il 


passages 
conditions were counterbalanced with 
passages were 
counterbalanced with respect to Ss and condi 
The time from the end of OL to the 
start of RL was 21 min. The IL trials bes 

after the end of OL, leaving, in the 
and Medium condi- 
14, and 7 min 
filled 
Meier 


compensate tor a 


tions 
30 sex 
case of the Control, Low, 
tions, periods of about 21, 
free of any learning task. This time wa 
by having S judge pictures from the 
Art Judgment Test. To 
loss in the set to respond to the memory drum, 
trial 
| 


LIN 


the above three groups also had one 
of number guessing for warmup just prece¢ 


RL 
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Results 


Mean OL trials to criterion in Exp. 
I (including the criterional trial) are 
found in Table 1. There were no 
significant differences among the 
means (F 1.14, df 3/69). Since 
interpolated trials were fixed, the IL 
acquisition is presented in terms 
of mean total correct anticipations, 
also shown in Table 1. It is evident 
that considerable differences were 
produced between the levels. Re- 
tention data for the first two RL 
trials in Exp. I are found in Table 2. 
By RL Trial 3 almost all Ss were at 
a uniformly high level of relearning. 
Analysis of recall (RL Trial 1) showed 
a significant effect of degree of IL 
in the predicted direction (fF = 16.35, 
df = 3/69, P < .01), and ¢ tests be- 
tween adjacent means showed sig- 
nificant differences between the Me- 
dium and Low IL conditions (P <.05, 
df = 69), and the Low IL and Control 
tr < .O1, df These 
results support the experimental hy- 
pothesis and lend further corrobora- 
tion to the findings of a previous 


69) conditions. 


study of degree of IL in connected 
discourse, wherein different acquisi- 
tion criteria and different 
were used (Slamecka, 1960). 


passages 


EXPERIMENT II 
Method 


Subjects—Another 24 students of intro- 
ductory psychology served as Ss. As in Exp. 
I, each took part in five sessions, the first of 
which was a practice period. Each S had all 
four experimental conditions.? 

Materials.—The those 
used in Exp. I were used in OL and in IL. 

Design and procedure.—This experiment 
varied the number of different IL passages 
presented. he four levels used were zero, 
two, four, and six passages (to be called, 
Control, Low, Medium, 


same 


passages as 


respectively, and 


High), each being presented for three consecu- 


2 Two Ss had to be replaced because of their 
inability to keep to the appointment schedule. 
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tive trials. The RI design was followed, with 
the same OL criteria, rate of presentation, 
intertrial interval, and OL-RL interval, 
warmup trial, filler task, and the four RL 
trials as in Exp. I. When the third trial 
on an IL passage was completed, E then 
exposed a new passage (after the normal 
intertrial interval) with no loss of tempo. 
The OL passages and IL conditions were 
counterbalanced with and 
The IL were counter- 
balanced so that each one appeared an equal 
number of times within each condition. 


respect to Ss 


sessions. passages 


Results 


Mean OL trials to criterion for 
Exp. II are shown in Table 1. There 
were no significant differences among 
the means (/=.66, df =3/69). Mean 
total correct anticipations during IL, 
also in Table 1, show obvious differ- 
ences. Analysis of the recall means, 
found in Table 2, showed a significant 
effect of amount of IL (F = 23.10, 
df = 3/69, P< .01), and ¢ tests 
indicated that all adjacent means 
differed significantly from each other 
in the predicted direction (P < .01 
in all cases except Medium vs. High, 
where P .05, df = 69). Therefore, 
the hypothesis that the retention of 
connected discourse is inversely re- 
lated to the number of IL passages 
presented was given confirmation. 


EXPERIMENT III 
Method 


Subjects —Twenty-four students drawn 
from introductory psychology classes served 
as Ss for five sessions, as previously described. 

Materials—The same OL and IL passages 
as in Exp. I and II were used. The only 
change was that the length of a given IL 
passage was doubled by linking two of the 
20-word passages so as to form a two-sentence 
unit of 40 words to be learned. 
trial with such a composite passage was 
equivalent, in elapsed time, to two trials 
with the shorter passages used previously. 
A total of six composite passages was obtained 
by combining the following numbered short 
11, 3-4, 9-5, 10-6, 12-8. 


Thus, one 


IL passages: 1-7, 2 
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At each session, only one such passage was 
presented. 

Design and procedure. 
levels of 
ber of 


There were four 
interference, designated by the num- 
trials given on a single composite 

These were 0, 3, 6, and 9 trials, to 
be called, respectively, the Control, Low, 
Medium, High conditions. It should 
be noted that the total presentation time for 


passage. 
and 


these passages, at each level, was equivalent 
to that in the other two experiments, since 
their increased length was compensated by 
halving the total trials. Essentially, this 
was a variant of the degree of IL study, and 
therefore the same experimental hypothesis 
would apply 
balanced 


The OL passages were counter- 


with respect to sessions, Ss, and 


conditions The composite Il 


counterbalanced with 


passages were 
and OL 
\lthough complete counterbalanc- 


sessions, Os, 
passages 
ing of Il 
possible, 


passages with conditions was not 
a reasonable approximation to it 
was achieved. The general procedure fol- 


lowed was the same as in Exp. I and II. 


Results 


Mean OL trials for Exp. III are 
shown in Table 1. There were no 
significant differences among the means 
(F = .99, df = 3/69). Mean total 
correct anticipations during IL, in 
Table 1, show large differences. Mean 
amount recalled, as shown in Table 2, 
reflected significant differences at- 
tributable to degree of IL (F= 16.64, 


rABLE 1 

Mrawn O| 
Poral 
FOR ALI 


PRIALS TO CRI 
CORRFCT 


ERION AND MI 
ANTICIPATIONS IN II 


THREE EXPERIMENTS 


Interpolate 


1 Leart 


70.3 9 4'15.2 | 304 
40.0 | 12 21.8 | 121 
29.1 9. 96.7 | 26.8 | 195 


rABLE 2 
RETENTION SCORES FOR THI 
Iwo RELFARNING TRIALS FOR 

ALL THREE EXPERIMENTS 


FIRST 


Control 


df = 3/69, P .01), and ¢ tests be- 
tween adjacent means showed sig- 
nificant the .01 
level between the Low and Medium, 
and between the Medium and High 
conditions. Thus, degree of IL with 
the lengthened passages was also an 
effective variable. 


differences beyond 


The significance 


of all three experiments when consid- 
ered together will be discussed below. 


INTEREXPERIMI NTAL COMPARISONS 
AND DISCUSSION 


The reason for conducting three com- 
parable experiments was to enable more 
precise information to be obtained re 
garding the specific source of the inter- 
ference. Hitherto, verbal learning studies 
of the RI type have suffered from a form 
of confounding seeking answers 
to this For example, the 
typical study of degree of IL employs 
varying numbers of trials on a single II 
list. But, variation in the number of 
trials also results in concomitant 


when 
question. 


varia 
tion in the total correct anticipations 
and in the total duration of the inter- 
fering learning as well. By the same 
token, a study of amount of IL in which 
the number of different 
also. involves 
in total IL 


varied 
Variation 
number of 


lists is 
concomitant 


time and total 
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different for 
example, Twining, 1940, where number 
of lists and 


IL items presented (see 
number of items are com- 
pletely confounded). This confounding 
can be circumvented by carrying out 
multiple, but 
experiments. 
designed 


nevertheless comparable 
The 
to meaningful 
cross comparisons at each level, which 
would enable clearer identification of the 
factor for the 
forgetting. 

At 
ference 
total passage, number 
of passages, number of different items, 
and mean total anticipations. 
Referring to Exp. I, II, and III in that 
order, we find that: (a) total trials were 
6, 6, and 3 for Low; 12, 12, and 6 for 
Medium; and 18, 18, and 9 for High; 
(b) trials per passage were 6, 3, 
for Low; 12, 3, 
18, 


present study was 


so as permit 


or factors responsible 


the three levels of inter- 


were 


each of 
there 
trials, 


wide differences in 


trials per 


correct 


and 3 
and 6 for Medium; and 
3, and 9 for High; (c) number of 
passages were 1, 2, and 1 for Low; 1, 4, 
and 1 for Medium; and 1, 6, and 1 for 
High; (d) number of different items were 
20, 40, and 40 for Low; 20, 80, and 40 
for Medium; and 20, 120, and 40 for 
High; and (e) mean total correct antici- 


MEAN RECALL 


DEGREE 
NUMBER 


LENGTH 


CONTROL 


Low MEDIUM 
IL DURATION 


Fic. 1. Retention a function of 
time spent on the interfering learning task 
(Control = 0 min., Low = 6.6 min., Medium 


= 13.2 min., and High = 19.8 min.) 


J 


the 
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pations were 70, 40, and 29 for Low; 
188, 77, and 97 for Medium; and 304, 
122, and 195 for High. the 
factor remaining constant within 
each level across all three experiments 
was the duration of IL, or the total time 
devoted to the interfering learning task. 
For the Control condition this was 0 min., 
for Low 


However, 
one 


it was 6.6 min., for Medium it 
was 13.2 min., and for High, 19.8 min. 
The retention data have been plotted 
in Fig. 1 asa function of the IL durations. 
The Control all Ss 
had identical treatments, produced very 
similar recalls, testifying to the relative 
homogeneity of the Ss used as well as 
to the degree of reliability of the tech- 
niques employed. 
of the recall (RL) 
means within each level gave Fs of less 
than 1 in (df = 2/69), nor 
were there any within-level recall differ- 
at the other trials. 
Thus, equivalent amounts of forgetting 
were produced at each level by all three 
ways of manipulating the IL task. It 
made well the inter- 


conditions, where 


\nalyses three 


each case 


ences relearning 


no difference how 
fering items were learned, nor how many 
interfering items were presented, just 
as long as equivalent amounts of time 
were spent on the task. When forgetting 


measured in of relative RI 
Rest-Work) 
Rest 


14:0, 10.0, and 6.4 for 
20.2 Medium; 
32.4 High, 

consistent superiority 

one method over the others. 

virtue of the 
designs employed, the interference must 
be regarded as involving both RI and 
proactive inhibition (PI) together, since 
recent work has demonstrated that con- 


was terms 


XxX 100], the percentages 
were: 
27.8, 
35.6, 


21.9 
28.6, 
indicating at 
of 


Low; 


and for and 


and for 


least no any 


35 counterbalanced 


nected discourse is also subject to PI 
effects through the use of practiced Ss 
(Slamecka, 1961). It might be 
asked whether a_ similar of 
retention would ob 
A partial 
approach to an answer with the present 
data would be 
for 


then 
pattern 


have been 


scores 


tained had Ss been naive. 


to determine recall scores 


performances on the first experi- 
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mental day, thereby using Ss with only cant variation in these percentage 


the practice session as a possible source between experiments. 
PI This results in a considerable It is likely that with connected dis 


prec ision, 


since three-quarters course, even the errors committed would 
original recall data would be be shaped by the 


contextual constrai s 
unused. However, ! calculated in and the sequential dependencies in th« 
this fashion, the ieans for Exp. I, language. Many of the other intrusions 
Il, and III, in that order, were: 19.0. were synonyms of the correct 
17.8, and 18.7 for Control: .3, 16.0, else were otherwise 


and 16.3 for Low; 15.3, 12. 5 context of the 


vord. or 
appropriate to 
given passage. 

for Medium; and 13.5, ne within-list intrusions appeared to br 

! 
for High hus, witl | largely anticipatory, as if S had skipped 
! 

per data point, there some of | 
a consistent difference in I] ! 1 errors wert 


one experiment over. the appropriate 
under conditions of maximal inter I The 


1 
andove 


the recalls ar practically n al. ! ing, errors, 


al 
main results, therefore, 


i imply a quite clearcut pri 


specific onh high pre i } the rote retention oO 1 


PI burde ned Ss 


pas 
connected discourse subjected 


errors a polated interference is solely a fur 


as omissions of the amount of time spent on the ir 


intralist in ns, “other” intrusions. fering task, regardless of how that tas} 
In view I nall I ol errors” isstructured. There i no a priori reas 
comprising tl ier class, it not why these results should not be as readi 
em justified to ; my i fur obtainable with serial lists of an un 
lassification i. ISsior nected or nonsense type. and if 
counted for thr ui all ert rable findings are re 
and ithi 


ported 


materials we would have a useful si 
two-thirds of the intrusion et . & fying generalization about rote 
classes of intrusions tended to rise wit] retention. 

increasing interference and to maintain [his study also has some bearing 


a relatively stable ratio with respect explanations of forgetting which stres 


to each other in all three the work confusion of list membership, according 


conditions Furthermore, ther ‘ O the notion that the more interferi1 


eater 


apparent trend in these iS material that is presented, the g1 


the experiments i ) \ n tl 


1@ opportunity for confusi 
er intrusior1 in terms of mean items from different 
riments, were 5.2 wood's 1945 


1.9 for Medium, A-C list cor 


rhe ratios of specific interfer 


I 


‘ 


terms 0 ‘ appears quite reasonab 


across conditions were: 1.7 for materials may not involve specifi 


Exp. interference, and thus the amount 
It pe hi usl analysis does’ interfering material woul yt 
ne veal an\ nar istic differences sarily result in changes in confusion of 
among ‘xperiments. Phe list membership. In the present st 


percentag ft all pon mi tl 


1¢ conditions ol xp I] snot 


vere 1 from the maximized such fusion, since 
I] condi I] passages were lt 1, e 
a low degree that differentiation 
be quite weak Nevertheless, 
Medium was no less in Exp. II tl 


signifi where only a single I] 





486 NORMAN 


for many more trials. Rather, it 
that the interference was non- 
specific with regard to the form of the 
IL task, its magnitude determined by the 
time spent on that task, and the overt 
errors governed largely by local con- 
textual constraints. 


and 
seems 


SUMMARY 


Three related RI experiments were made 
to determine more precisely the source of 
interference in the rote retention of passages 
of connected discourse. Experiment I varied 
the degree of IL by giving 0, 6, 12, or 18 trials 
on a single passage; Exp. II varied the num- 
ber of different IL passages by presenting 0, 
2, 4, or 6 passages, each for three consecutive 
trials; Exp. III used passages twice as long as 
those given in the other two experiments, 
for half the number of trials, viz., 0, 3, 6, and 
9. It was hypothesized that retention would 
be inversely related both to the degree of 
learning and the number of IL passages pre- 
sented. The main intent of the study, how- 
ever, waS an across-experiment comparison 
at each of the levels. The one common 
factor within each level was the IL duration 
which was, for each interference level, 0 min., 
6.6 min., 13.2 min., and 19.8 min. The same 
passages were used in all experiments. 

Results were as follows: (a) Exp. I and III 
verified the hypothesis that retention was 
inversely related to degree of IL; (6) Exp. II 
confirmed the hypothesis that retention was 
inversely related to amount of IL; (c) Cross- 
experiment comparisons at each level showed 
no significant differences at recall or relearn- 
ing; (d) the pattern of errors at recall was 
rather comparable for all experiments, with 
most errors being omissions, and the bulk 
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of intrusions coming from within the passage. 
Contextual constraints seemed to determine 
the kinds of overt errors made. 

It was concluded that the rote retention 
of passages of connected discourse subjected 
to interpolated interference is solely a func- 
tion of the amount of time spent on the inter- 
fering task, regardless of how that task is 
structured. The data failed to support no- 
tions stressing confusions of list membership 
at recall, but rather pointed to a nonspecific 
interference effect for serial materials. 
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EFFECTS OF 


INSTRUCTIONAL SET AND UCS INTENSITY 


ON THE LATENCY, PERCENTAGE, AND FORM 
OF THE EYELID RESPONSE! 


i 


GORMEZANO anp JOHN W. MOORE 


Indiana University 


The purpose of the present investi- 
gation was to compare the effects of 
voluntary and nonvoluntary blink 
instructions on the latency, frequency, 


and form of eyelid responses under 


classical conditioning and extinction 
procedures. The study 
concerned with determining the ef- 
fects on these response variables of 
independently varying UCS intensity. 

The procedure of the lowa eyelid 


was also 


conditioning laboratory of rejecting 
Ss on the basis of response latency 
assumes there is a causal relationship 
between characterized by 
sharp closure, long duration, and short 
latency, and the voluntary attempt 
of S to blink to the CS (Spence, 
1953; Spence & Ross, 1957, 1959; 
Spence & Taylor, 1951). Spence 
and Ross (1959) have attempted 
to provide analogous support for 
this assumption by maintaining that 
judged voluntary responses are “* 

similar in form to those given by Ss 
instructed to blink to the CS so as to 
avoid the air puff and by Ss who, 
following conditioning, reported they 
were blinking voluntarily in order to 
avoid the puff” (p. 377).  (Pre- 
sumably, Ss “avoiding” the air puff 
attempting to attenuate the 
noxious effects of the UCS by having 
it fall on the closed eyelid.) Explicitly, 
Spence and Ross (1959) have stated 


responses 


are 


1 This research was supported in part by a 
grant from the National Institute of Mental 
Health, Grant M-4034(A) and Grant G 16030 
the National Science Foundation \ 
brief report ol the experiment was presented 
at the Psychonomic Society, Chicago, Septem- 
ber 1960. 


from 


“é 


the rationale behind this pro- 
cedure of eliminating Ss whose re- 
sponses were primarily of the short 
latency, voluntary form that 
such responses were by 
different than 
in the case of the longer latency class 
of responses’’ (p. 377). <As_ yet, 
Hartman, Grant, and (1960) 
have reported the only study which 
has attempted examine the re- 
sponse characteristics of Ss instructed 
to blink to the CS to 
puff. These investigators examined 
the latency distributions of Ss in- 
structed to blink voluntarily under 
ready versus no ready signal 


was 
governed 


laws those obtaining 


hR 
X\OSS 
to 


“avoid”’ the air 


and 
massed versus spaced trial conditions 
and reported qualitative correspond- 
ence with the latency distributions of 
judged voluntary Ss recovered from 
the data of Spence and Ross (1959) 
and Hartman and Ross (1961). 

Since the latency distribution of 
judged voluntary Ss is itself recovered 
from eyelid conditioning data, the 
possibility that the latency 
distribution, and other response char- 
acteristics of judged voluntary Ss, 
would show some degree of cor- 
respondence with conditioning data 
obtained under a variety of 
independent variables. In the present 
investigation orthogonal comparisons 
were made of the response character- 
istics of voluntary blink instructed Ss 
with that of nonvoluntary blink in- 
structed Ss (i.e., Ss given conventional 
“neutral” instructions). 
present investigation 
determine 


exists 


wide 


Further, the 
to 
in- 


attempted 


if variations in UCS 


187 
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tensity had any differential effects 
on the response characteristics of Ss 
under the two instructional sets. 


METHOD 


A pparatu lhe apparatus was the same 
as that described in detail by Moore and 
Gormezano (1961 The S’s room was sound 
treated and contained two identical enclosures 
which permitted 1 or 2 Ss to be run in a ses- 
sion with identical stimulating and recording 
The S sat with his head com- 
fortably positioned on a chin rest and facing 
into the enclosure. About 3 ft. in front of his 
eyes was a 10-cm. circular milk glass window. 
An abrupt change in the illumination of this 
window, from .19 to .26 mL., served as the 
CS. Also present in the enclosure was an 
two 15-w. in- 


components. 


intercommunication set and 
The S 
headband supporting an air-jet with a 2-mm. 


candescent lamps. wore an elastic 


diameter orifice and a microtorque potenti- 
ometer used to pick up movement from his 
right eyelid. The signal from the potenti- 
ometer was amplified by a Brush de amplifier 
and recorded by means of an 
Brush penmotor. Brush 
recorded the onset and termination of the CS 
and UCS. A Western Union tape transmitter 
controlled the intertrial intervals and acti- 
vated electronic timers controlling the dura- 
tions of the CS and UCS, and the CS-UCS 
interval. The duration of the CS was 600 
and the CS-UCS interval 500 msec. 
The UCS was a puff of compressed nitrogen 
delivered to the right cornea and terminated 
with the offset of the CS. The intensities 
of the air puffs, measured at their point of 
delivery to the eye, were sufficient to support 
a 50-, 100-, or 200-mm. column of mercury. 

Design 


ink-writing 


penmotors also 


msec, 


Twenty-four Ss were randomly 
assigned to each of the six cells of a 2 x 3 
factorial design in which voluntary (V) and 
nonvoluntary (NV) blink instructions were 
made orthogonal to three UCS 
of 50, 100, and 200 mm. The only restriction 
upon the random assignment of Ss was that 
the proportion of women to men in each of 
the six cells same (8 women: 
The two recording systems were 


intensities 


remain the 
16 men 
also made orthogonal to the instruction and 
UCS intensity dimensions so as to remove 
their contributions to the error variance 
Procedure.—Instructions appropriate to 
S's group were given over the intercommuni- 
cation set The instructions given to the 
blink (NV50, NV100, 


were as follows: 


nonvoluntary 


and NV200 


groups 
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Please listen carefully to the following 
instructions. Remain seated comfortably 
and keep looking at the milk-white disk 
in front of you. Do not touch anything on 
your head at anytime during the experiment. 

You will see and feel a series of stimuli 
during the experimental The 
stimuli will consist of a light and a puff of 
air. Be careful not to control voluntarily 
your natural reactions to the stimuli. Do 
not try to figure out the experiment. 
as detached an attitude as possible and 
simply let your take 
themselves. 


session. 


Keep 


reactions care of 

You can communicate with me at any- 
time by speaking in a normal voice. Are 
these instructions perfectly clear to you? 
Please tell me what you are to do 


The only difference in the instructions 
given to Ss in the voluntary blink instructed 
groups (V50, V100, and V200 
the second paragraph which was given as 


follows: 


occurred in 


You will see and feel a series of stimuli 
during the 
stimuli will consist of a light and a puff 


Your 


‘avoid” the puff of air. 


experimental session The 


of air. task is to blink so as to 


Following the instructions all Ss received 
70 acquisition and 20 extinction trials. The 
intertrial interval for the 90 trials was ran- 
domized at 15, 25, and 35 sec. with a mean of 
The response haracteristics of eyelid 
closures of at least 1-mm. deflection from the 
baseline, in the latency range of 150 to 525 
msec. during a quisition and 150 to 600 msec 

during 


25 sec. 


extinction, were those subjected to 

statistical analyses 
Subjects The Ss men and 48 

women from introductory psychology courses 


at Indiana University. 


were 96 


In addition, 6 men 
and 10 women were discarded from the experi- 
ment because of apparatus failure or experi- 
mental error. 


RESULTS 


The frequency distribution of re- 


sponse latencies in acquisition is 


shown in Fig. 1 for all six groups. 
The V groups are depicted on the left 
and the NV groups on the right with 


UCS intensity as the parameter. 


Each of the distributions were clearly 


bimodal. The responses in the first 


modes from the left were distributed 
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about a 75-msec. mode and are com- 
monly taken as reflex responses to a 
visual CS (Grant, 1943). The low 
frequency of responses in the 125- to 
200-msec. interval among the NV 
groups would seem to indicate that 
precautions to maintain light adapta- 
tion were successful in eliminating 
Beta responses (Grant & Norris, 1946). 
Concerning the principal modes ap- 
pearing on the right, it is clear that 
instructional had a considerable 
effect on response latency. The modal 
occurred 300 


set 


response before msec. 
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LATENCY IN SECONDS 


Latency distribution of 


responses in acquisition 


in the V groups and after 300 msec. 
in the NV groups. Further examina- 
tion of the distributions indicates that 
as UCS intensity increased the modal 
response latency decreased under both 
instructional sets. 

Figure 2 
tribution of 
extinction. Though all groups showed 


shows the frequency dis- 
response latencies in 
a drop in frequency of responses, the 
striking aspect of these distributions 
is that the modal responses of the V 
did not appear to have 
changed to any considerable extent 
On 


groups 


from acquisition to extinction. 
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FREQUENCY OF RESPONSES 


fo) 


LATENCY IN SECONDS 


Latency distribution of 


responses in extinction. 
the other hand, the NV_ groups 
demonstrated particularly sharp de- 
creases in response frequency around 
the modal response latency observed 
in acquisition (i.e., the 300- to 400- 
msec. interval). 

Table 1 the effects of 
instructional set and UCS intensity 
on the latency and form of eyelid 
responses during acquisition and ex- 
tinction. The cell entries for latency 
are the mean latency of responses in 
milliseconds and those for angle are 
the mean response angles in degrees. 
The response angle was determined 
from the graphic records by taking 
the angle formed between the base- 
line and the line passing through the 
points of response onset and maximum 

in the bounded interval 
of 150 to 525 msec. in acquisition 


presents 


lid closure 


rABLE 1 


MerAN LATENCY AND ANGLE OF EYELID 
RESPONSES DURING ACQUISITION 
AND EXTINCTION 


Latency (Msec.) Angle (Deg.) 


V50 
V100 
V 200 


331.6 
287.5 
288.6 


NV50 
NV100 
NV200 


399.6 
400.0 
358.0 
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3 4 3 
acquisition extinction 


BLOCKS OF TRIALS 


Fic. 3. The percentage of responses plotted in 10-trial blocks during acquisition 
and 5-trial blocks during extinction. 





and 150 to 600 msec. in extinction. 95% and Group V50 at about 90%. 
This measure represents an attempt On the other hand, the curves for 
to objectively quantify the form of the NV groups rose gradually and the 
eyelid closures. From examination § slopes of Groups NV50 and NV100 
of the table it is apparent that in suggest that asymptotic performance 
acquisition and extinction, the V__ for these groups had not been attained 
groups had considerably shorter mean within the 70 conditioning trials. 
latencies and sharper lid closures Group NV200 appears to have reached 
than the NV groups. It is also clear an asymptotic level of about 85% 
that as UCS intensity increased from The mean percentage of responses for 
50 to 200 mm. the mean latency of Groups NV50, NV100, and NV200 
responses decreased under both in- in acquisition were 64.1, 69.0, and 
structional sets, and response angle 78.0%, respectively, whereas the 
failed to show systematic change. means were 88.4, 93.9, and 93.2% 

Figure 3 presents the performance for Groups V50, V100, and V200, 
curves in acquisition and extinction. respectively. For the extinction curves 
The initial points for all acquisition presented on the right hand side of the 
curves are the mean percentage of figure, it is of particular interest to 
responses on Trial 1 and the remaining note that the higher level of respond- 
acquisition points are the mean per- ing of the V groups in acquisition also 
centage of responses for each 10-trial persisted in extinction. The mean 
block. The extinction curves are percentage of responses in extinction 
plotted in 5-trial blocks. In acquisi- for Groups NV50, NV100, and NV200 
tion, the V groups proceeded to were 28.8, 27.1, and 34.2%, respec- 
asymptote within 20 trials. Groups tively, and for Groups V50, V100, 
V100 and V200 stabilized at around and \V200 the means were 32.5, 40.4, 
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and 45.4%, respectively. 
each instructional 
small but 


Thus, under 


set there was a 


increasing resistance to 


extinction as UCS intensity increased. 


Statistical analysis of each of the 
carried 


response 


measures was out by analysis of 


The 


were performed on 


form analyses 


transiorms olf 


latency and 
the 
individual mean response latencies and indi- 
vidual 


the analysis of 


variance 
log 
mean angles, 


response respectively ; 


percentage of responses was 
performed on the arc-sine transform of indi- 
vidual percentage scores. These transforma- 
tions served to bring about homogeneity of 
variance, making them more amenable to the 
analy Bartlett, 1947 | ible 
of the analvsis for each 


? 
measures tor acquisition 


sis of 


variance 
2 gives the summary 
of the response and 
extinction. Except for the error mean squares 
which appear in parentheses at the bottom 
of each of the 
presented. In Row 1, variation 
tested is the effect of UCS intensit\ Accord- 

to the F 
differe 


of responses it 


columns, only the F ratios are 


the source of 


values there were 


the latency ind 


significant 
nees mm percentage 
acquisition and no significant 
differences either 


exti 


for response measure 
On the other hand, the 
failed to reveal 


at quisition 


nection 


of response angle signifi 


int 


differences in and extinction 


Individual ¢ test comparisons of the ar 


transiorm ol percentage scores 
vielded a P value of less than .01 
NV50 v. NV200 comparison and 


the .05 


acquisitior 
the 


failed to 


for 


reach level for all other intergroup 


AND FORM OF 
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comparisons. This indicates that the signifi- 
F value obtained for UCS intensity is 
primarily determined by the superior per- 
formance ot Group NV200 to Group NV50 
Since the mean level of performance of the \ 
groups 


cant 


was close to the ceiling of response 
measurement, it 1s 


that the 5 


not surprising to observe 


“> increase in the mean percentage 
of responses from Group V50 to Groups V100 
V200 statistically 


In the analyses of the log transform of latency 


and was not significant 
acquisition scores, t test comparisons yielded 
Ps of less than .05 for four of the six intergroup 
comparisons (viz., V50 vs. V100, P < .02; 
V50 vs. V200, P < .001; NV50 vs. NV200, 
P < 05; NV100 vs. NV200, P < .01 he 
failure of the NV50 vs. NV100 ¢ test compari- 
son to reach statistical significance indicates 
that the observed increase in response latency 
from Group NV50 to Group NV100 was not 
the 
function 
bli: 


shorter 


a significant inversion in observed UCS 


Row 2 


intensity-response latency 
indicates that 
had 


latencies, 


voluntary instructed Ss 


significantly mean respons 
higher levels of 
and sharper lid 
blink instructed Ss in 


icquisition and extinction. In 


percentage ol 
than 
both 
Row 3 it is 
shown that the source of variation attributabk 
to differences in 
failed to 


response 


responses, closures 


nonvoluntary 


the two recording systems 
significance for the 
both 


presents 


reach any 


measures in acquisition and 
Row 4 the 


effects of UCS intensity and instructional set 


extinction interaction 
F values to reach statistical 
significance in acquisition or 
that 


rhe failure of the 
extinction sug 
CS intensity had 


gests variations in | 


rABLI 


ANALYSES OF VARIANCE O} 


LATENCY, PERCENTAGE, 


AND ANGLE OF EYELID 


RESPONSES DURING ACQUISITION AND EXTINCTION 


UCS intensity (1 

Instructional set (S 

Recording system (R 11 
RS 
82 
61 
70* 


gs*** 93 


0061 


Note Number in parenthe 
the log transforms of individual 
performed on the ar« transtor 

*P < 05 
**P < O} 
7 P < 001. 


sine 


26*** 


lual mean response ang he fre 


ntage scores 


Percentage 


1.26 47 
4.94* | 26.12*** 


(,.0405 0598 


The latency analyses were performe 


yuency analyses 
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similar effects under both instructional sets. 
Examination of the remaining F values in the 
table indicates that significant Fs were ob- 
tained in Rows 6 and 7. Row 6 shows there 
were significant interaction effects of instruc- 
tional set and recording system on the form 
of the response in acquisition and extinction 
These interaction effects arose from the fact 
that in both acquisition and extinction the 
mean response angle under \ 
greater in Recording System I 
in Recording System II, whereas 
NV instructions the mean response 
was greater under Recording System II than 
under Recording System | 


instructions 
than 
under 


was 
angle 


The significant 
F value in Row 7 indicates that the second- 
order interaction of UCS intensity, instruc 
tional set, and recording system had a sig- 
nificant effect on response latency in extinc- 
tion. However, the significant F values 
obtained in Rows 6 and 7 appear to be devoid 


of psychological significance 


DISCUSSION 


The principal findings of this investi 
gation 
instructional set 


under voluntary 
exhibited responses of 
shorter latency, attained higher levels 
of percentage of and _ had 
sharper lid closures than Ss under non- 
voluntary instructional set in both 
acquisition and extinction; (b) as UCS 
intensity 


were: (a) Ss 


responses, 


increased it was observed that 
in acquisition response latency decreased, 
percentage of responses increased, and 
sharpness of lid closure showed no sys 
there 

effects between 
UCS intensity on 
the latency, percentage, or form of the 


tematic change; and (c) 
significant interaction 
instructional set and 


were no 


response in acquisition or extinction. 
The first finding indicates that the 
response characteristics of voluntary 
blink instructed Ss are markedly different 
from those of Ss conditioned under con 
ventional neutral instructions. It also 
indicates, so far as acquisition is con 
cerned, considerable similarities between 
the response characteristics of voluntary 
blink instructed Ss and those attributed 
to judged voluntary responders by 
Spence and his associates (Spence, 1953; 
Spence & Ross, 1957, 1959; Spence & 
Taylor, 1951). The latency distributions 
of voluntary blink instructed Ss further 
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confirms the correspondence to judged 
voluntary responders reported by Hart- 
man, Grant, and Ross (1960) and are also 
strikingly similar to judged voluntary re- 
sponses without a ready signal, reported 
by Hartman and Ross (1961). The ob- 
servation that the response characteris- 
tics of voluntary blink instructed Ss were 
maintained in suggests that 
their responses became conditioned under 


extinction 


(An alterna- 
tive possibility is that voluntary blink 
instructed Ss interpreted the instruc- 
tions to require that they blink to the 
CS even in the UCS.) 
As yet, conditioning studies which have 


the acquisition procedure. 


absence of the 
recovered judged voluntary responders 
from their data have not attempted to 
investigate the behavior of these Ss in 
extinction. If however, their extinction 
curves showed a greater resistance to 
extinction, it would suggest that the 
term “voluntary responder’ is 
inappropriate and that condi- 
tionable”’ Ss (i.e., Ss with higher learning 


very 
“highly 


rate parameters) would be a better one.? 
The that increasing 
UCS intensity results in increasing per 


second finding, 


centage of responses in acquisition, is a 
conventional result. 


However, the fact 
that increasing UCS intensity produces 
systematic decreases in response latency 


? To explore such a possibility, the latency 


criterion and Ross 
(1959) was applied to Ss in the NV groups 
(i.e., Ss who gave 50° or more of their CRs 


before 300 msex 


suggested by Spence 


were classified as ‘volun 


tary’’ responders). Since a ready signal was 
not employed in the present investigation 
this latency criterion would presumably be a 
conservative criterion 


tary 


for recovering volun 
Hartman et al., 1960 

Nevertheless, 3 voluntary Ss were recovered 
from Group NV50, 2 from NV100, and 3 from 
NV200. In acquisition, the mean percentage 
of CRs for these Ss were 84.8%, for NV50, 
86.4°, for NV100, 90.8°;7 for NV200, and in 
extinction the 66.7, 47.5, and 


19.0°7, Though these observa- 


respe mnders 


means were 
respec tively. 
tions were based on a small and unequal num- 
ber of Ss, the mean CRs of 
these voluntary greater 
in both acquisition and extinction than that 
under each of the N\ 


with unselected Ss. 


percentage of 
Os was considerably 


obtained conditions 
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has methodological implications for eye- 
lid conditioning 
varied 


studies which have 
UCS intensity 


employed a latency 


and concurrently 
rejec t 
UCS 
procedure 
would classify increasing numbers of Ss 


criterion to 
Ss as voluntary responders. As 
intensity increases such a 
as voluntary responders. (The possi- 
bility that the observed 
latency-UCS intensity relationship would 
be different for studies employing a ready 
signal.) It could be 
that increases in 
simply increases the incidence of volun 
tary responders. Spence and Ross (1959) 
implied this argument when they stated 
__ ee strong air puff 
was employed in order to elicit a large 
number of 
p. 378). brings into 
sharp focus another difficulty in current 
attempts to 
] 


respondet 


of their 


also exists 


maintained, of 
UCS intensity 


course, 
relatively 


voluntary 
Such 


type responses” 
reasoning 
classify Ss as voluntary 
s on the basis of the topography 
responses Unless it has been 
empirically determined that the response 
attributed to 


and 


characteristics voluntary 
responders, 


in their 


employed as criteria 
not a function of 


independent variables employed in the 


selection, are 
conditioning procedure, the equally valid 
that Ss will be 
re sponde rs tor 
related to different 
different 


assumption can be made 


rejected as voluntary 
behavior lawfully 


independent variables and/or 
values of the 
and _ his 
to delete these Ss on the basis of response 


latenc 


independent variables. 


pe nee associates 


may choose 
their de 
s riptive problem within the Hull Spence 
theoretical framework. the 
difficulty is that one is forced into 
the logically difficult position of having 


in order to simplify 


Howe ver, 
basi 


to employ criteria in the selection of these 
Ss which have been shown to be invari- 
ant, not restricted set of 
but for the 


infinite population of parameters. In 


only for a 


conditioning parameters, 


the absence of 
these 


such cross validation of 


criteria, one is confronted with 


the possibility of erroneously classifying 
or failing to classify) different numbers 


of Ss as voluntary 


responders for be 
havior functionally related to the condi- 
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The fail- 
satisfy this 
condition of invariance is indicated by 
the presently latency-UCS 
intensity relationship and further, by 
the findings of Hartman, Grant, and Ross 
(1960) that the 
voluntary blink instructed Ss remained 
invariant for 


tioning parameters employed. 
ure of response latency to 


observed 


response latency of 
and distributed 
conditioning trials with a ready signal, 
but that a shorter response latency was 
observed in massed than spaced condi- 
tioning trials in the absence of a ready 
signal. Whether objective measures of 
sharpness of lid closure will meet with 


massed 


similar difficulties remains an empirical 
question. 

The third finding of failing to obtain 
a significant interaction effect of instruc- 
tional set and UCS intensity on _ per- 
related to the 
observation of Spence and Ross (1959) 


centage of responses is 
that judged voluntary responders follow 
different laws of conditioning than non- 
Specifically, it has 
been maintained that the percentage of 


voluntary responders. 


responses of these Ss do not vary with 
changes in UCS intensity. 
if judged 


with 


However, 
voluntary Ss are simply Ss 


higher conditioning parameters 
selected from experiments 
UCS 
expect to 
they are 
performing near the ceiling of response 
The fact that 
angles of voluntary blink in- 
followed laws for 
variation in UCS intensity as nonvolun- 


and they are 


in which there were differences in 


intensity, then one might 


observe no differences since 


measurement. the re- 


spt mse 


structed Ss similar 


tary instructed Ss suggests that a speci- 


fied criterion of response angle could be 
employed to discriminate the two in- 
structional groups independent of UCS 
intensity. The 

proof of 


observed invariance re- 

the null 
\lthough this cannot be done, it is proper 
to indicate that with 144 Ss the power of 
the 


quires hy pothesis. 


experiment was considerable, so 


that if the latency, frequency, and form 
of responses under the two instructional 
follow UCS 


the differences must 


sets did different laws for 


intensit\ not have 


been appreciable. 
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SUMMARY 


The effects of voluntary (V) and non- 
voluntary (NV) blink instructions on the 
latency, frequency, and form of eyelid re- 
sponses were compared under classical condi- 
tioning and extinction procedures, with UCS 
intensity as a parameter. It was found that: 
(a) The Ss under V instructions gave re- 
sponses of shorter latency, attained higher 
percentages of responses, amd had sharper 
lid closures than Ss under NV instructions 
in both acquisition and extinction. (6) As 
UCS intensity increased, acquisition response 
latency decreased, percentage of responses 
increased, and the form of lid closure failed 
to show systematic change. (c) There were 
no significant interaction effects 
instructional set and UCS intensity. 

It was concluded that: (a) the responses 
of the V Ss became conditioned under the 
acquisition procedure; (b) studies that have 
varied UCS intensity and concurrently em- 
ployed a latency criterion to reject Ss as 
voluntary responders may have introduced 
a methodological error; (c) V Ss may not 
follow appreciably different laws to variations 
in UCS intensity than NV Ss. 


between 
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TENDENCIES TO EYE MOVEMENT AND PERCEPTUAL 
ACCURACY ! 


HERBERT F. CROVITZ 


Veterans Administration Hospital, 
Durham, N. C 


The present study deals with one 
possible role of sensory-motor factors 
in perception. While the movement 
of the eyes leads to new visual 
stimulation which may be relevant 
in perceiving, the neural activity 
responsible for an eye movement may 
itself play a role in perceptual integra- 
tion whether or not an eye movement 
occurs and whether or not the sensory 
feedback effects of an eye movement 
are supplied to the locus of perceptual 
integration. This neural state tend- 
ing to produce an eye movement and 
having a possible role in perceptual 
processing will be called a “‘tendency 
to eye movement.” 

The postulated may be 
related the underlying 
the use of the term tendencies to eye 
movement 


process 
to process 
as used previously in 
For example, Wood- 
worth (1938) cites a theory relating 
eye movements to the Muller-Lyer 
illusion which admits that ac- 
tual movements do not occur in all 


psychology. 


cases, but assumes that a tendency 
to such movement is sufficient to give 
the impression of length’ (p. 645). 
Recently the term has 
in perceptual theory 
(1950), Heron (1957), 
(1960). 

In normal visual experience, per- 
ception may be affected by both the 


been used 


by Gaffron 


and Crovitz 


indebted to Karl Zener 
for his valued advice in the formulation and 
execution of this study, to Robert L. Green 
who made available part of the eye movement 
recording apparatus used, and to Paul G 
Daston for critical reading of the report. 


The authors are 
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feedback supplied by eye movement 
and by the neural state which initiated 
the movement. Using a_tachisto- 
scope, however, when exposure time 
is shorter than the latency of eye 
movement, the eye movements which 
occur lead to the fixation of the blank 
postexposure field. The first eye 
movement which occurs must be the 
result of the tendency to eye move- 
ment existing at the initiation of the 
movement. If, as assumed, there is 
a relationship between the tendency 
to eye movement qua neural state, 
and perception, a relationship should 
exist between some property of the 
initial eye movement, index 


as an 


of the tendency, and some property 


of perception. It would appear rea- 
sonable that a property in which a 
relationship could be shown would 
be the directionality of eye movement 
and perceptual accuracy; i.e., a con- 
gruence might be expected between 
the direction of the initial eye move- 
ment and the direction of the more 
accurate field. 


METHOD 


Stimulus materials.—The stimulus material? 
consisted of three sets of eight cards, each 
card with numerals appearing at 3°, 5 


7 


>, and 
of visual angle of both the left and right 
stimulus fields of a Gerbrands mirror tachis- 
toscope. The tachistoscope was fitted with an 


*The perceptual situation 
determined by requirements of a replication 
of unpublished study perceptual 
anisotropies and laterality done by Hilborn 
at Duke University. The present report, 
however, does not relate to the specifics of 
Hilborn’s problem. 


chosen was 
( 


an on 
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TABLE 1 


FREQUENCY OF OCCURRENCE OF EACH Com- 
BINATION OF ACCURACY DIFFERENCI 
AND EYE MOVEMENT DIREC- 

TION FOR EACH VIEWING 
CONDITION 


Eye Movement Direction 
More 
Accurate 


Field 4 N Total 


Viewing 
Condition 


Right : j 43 
Left 32 41 
Botheyes | Equal 
Total 


Right 

Left 
Right eye} Equal 
Total 


Right 
Left 


Left eye Equal 


Total 


Note.—Rt. = Right; Lt 


eye aperture occluder such that the line of 
numerals whole field could be 
viewed binocularly or with the left or the 
right eye alone. 
in the three viewing conditions (both eyes, 
left eye alone, right eye alone) had each of 
the numerals (2-9) in each of the six positions 
once. Otherwise the positions for the nu- 
merals were randomly 
merals, executed in India ink using a Zephyr 
lettering kit, stood about ; in. high, and 
subtended a visual angle of about 30’. 

Procedure.—Cards were presented in a 
fixed random order, binocular and monocular 
trials intermixed. On each trial S adjusted 
the eye aperture occluder according to E’s 
instructions, viewing with both eyes, left eve 
alone, and right eve alone for a total of eight 
trials each. A constant exposure time of 100 
was and since the 
voluntary eye movements is somewhat longer 
than this (Woodworth, 1938 
exposure eye movements could not 
fixation of a numeral. 

Recording technique An electro-oculo- 
graph technique was used to record initial 
postexposure eye movements. Eye movement 
potentials were amplified by a Grass Model 
III-D high efficiency EEG machine equipped 


across the 


Each set of eight cards used 


selected. The nu- 


msec. used, latency of 


such post- 


lead to 
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with converter-demodulators (Grass Model 
CD-3) in order to provide dc voltage input to 
the pen. Electrodes were made of jeweler’s 
“high fine”’ silver disks, 1 mm. thick by 8 mm. 
diameter, plated with silver chloride and 
encased in silver cups, in general agreement 
with the method Ford 
Leonard (1958). 

Electrode Ss were plac ed bitemporally {or 
recording the horizontal components of the 
eye movements. \ channel 
connected to the tachistoscope timer such 
that a sharp spike was produced on the mov 
ing paper record each time the stimulus field 
was flashed on and each time it was flashed off, 
allowing for and leading to a check that the 
initial eye movement recorded after 
the stimulus material flashed off. 


suggested by and 


second was 


began 
Paper speed 
was 30 mm/sec. 

Before the electrodes were taped into posi- 
tion, the skin sites were washed with acetone 
and lightly sanded with fine grade sandpaper 
in order to reduce the resistance between the 
pair of electrodes. While the resistance was 
directly (an 
voltage ohmmeter was not available and the 


not measured extremely low 
phosphene effect of passing a current through 


the electrodes might have produced undue 


anxiety in the naive Ss) the resistance was 
considered sufficiently low when a calibration 
eye movement of 7° produced a pen deflection 
of at least 5 mm. on the eye movement channel 
with the gain setting used 

Instructions.—The 


to fixate a centrally placed dot in the fixation 


instructions to S were 


field upon a “ready” signal, to refrain from 
moving his eyes until the stimulus appeared, 
to move his eyes to whatever numeral or 
numerals he when the 


appeared, 


pleased stimulus 
Ihe S was told to write on an answer sheet 
after each trial the numerals he had seen in 
the positions in which they 
Subjects. 


had appeared. 
Fourteen naive college students 
served as Ss. 


RESULTS 


The data support the hypothesis 
that a congruence in direction exists 
between the initial postexposure eye 
movement the accurate 
field on trials in which there was both 
an eye movement 


and more 
and an accuracy 
difference between the fields. There 
were congruent than noncon- 
gruent trials (t¢ 5.05, P < .01), and 
this relationship held for 13 of the 


more 
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14 Ss (a binomial test giving P <.01). 

This congruence 
each viewing condition individually. 
Table 1 


occurrence of 


also appears in 
presents the frequency of 
trials with each com- 
movement direction 
difference for 
viewing condition. 


bination of eye 


and accuracy each 


Disregarding perceptual accuracy, 
in both monocular sets of trials there 
are twice as many initial eye move- 
ments in the direction of the viewing 
eye than in the opposite direction; 
i.e., with eve alone there are 
the 
4.12; 


alone 


right 
initial movements to 
right than to the left (t 
P< Oh) with left 
there are more initial eye movements 
to the left than to the right (t=5.36; 
r < Jn). 
Scorable initial 
movements (in a 
150 


more eye 


and eve 


postexposure eye 
range of 
after 
occur on 


latency 
msec. to 1000 
stimulus onset) did not 
30% of the trials. 
in part, be attributed to the electro- 


from msec. 


about This can, 


oculograph method used. It was 


found 


from eve 


to be subject to interference 
blinks and occasional gal- 
skin response potentials when 


the 


van 


such occurred in latency range 
chosen. 
Perceptual accuracy (defined as 
correct numeral reported in its correct 
high, with 
52.99% of all reported numerals cor- 


However, Ss 


location) was moderately 


recorded only 
8% of all reportable numerals. 


DISCUSSION 


rhe results of the present experiment 


reveal a relation between relative ac- 


curacy of perception of numerals on 
either side of the fixation point and the 
direction of the initial postexposure eye 
movement. The conditions of the experi- 
ment effectively visual 


feedback 


precluded any 


from eye movement which 
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could lead to differential accuracy on the 
two sides of the field. 

rhe significance of the present finding 
lies in the indication that other 
processes than visual feedback are sig- 
nificantly related to accuracy of report 
of visual material. 
of the study does not permit differentia- 


clear 


However, the design 


tion between the effects of tendencies to 
eye movements and the effects of possible 
kinesthetic feedback from the initial 
eye movement, a task for later empirical 
determination. Further, one explanation 
of the findings of a visual nature might 
that the 
perception of numerals on one side of 
the field, for might 
lead to an actual eye movement in that 
direction of latency. 
Congruence occured on 85% of the trials 
latency of 
exposure eye movements was from 150 
to 175 Whether 


latencies are consistent with an alterna- 


lie in the possibility clearer 


whatever reason, 


relatively short 


in which the initial post- 


msec. such_ short 
tive explanation in terms of an under 
lying visual discrimination process is a 
question for more discriminating em 
pirical determination. 

Che clear demonstration of an associa- 
tion between accuracy of report and eye 
movement direction urgently raises the 
need for clarification of the detailed ways 
in which movement or 
other may affect 
perception and calls for tests of alterna- 
For 


problem is whether the motor tendency 


tendencies to 
relevant variables 


tive hypotheses. instance, one 


directly affects properties of the visual 
itself or is intimately 
related to the process of accurate report. 


reaction more 


\ secondary positive finding which 
also invites specific explanation is that 
initial postexposure eye movements tend 
to be made to the left when viewing 
with the left eye and to the right when 
viewing with the right eye. Ata physio- 
logical level, the movement of the view- 
ing eye is related to action of the external 
rectus muscle, and movements are made 
toward stimuli exciting nasal retina; 
while at a psy hologic al level a possible 
relevant fact might be that S adjusted 
the eye aperture 


that he 


and 
viewed with a given 


occluder was 


“ ” 
aware 
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eye alone, eye movements being in the 
direction away from the occluded aper- 
ture. Again an experimental determina- 
tion between alternative explanations 
might give insight into the details of the 
processes involved. 

Regardless of ultimate explanation, 
the findings of the present experiment 
indicate the necessity of taking into 
account direction of initial postexposure 
eye movements as related to accuracy 
differences between the fields in tachisto- 
scopic studies, and gives evidence that 
the presentation of stimuli at exposure 
times short enough to rule out fixation 
eye movements does not 


eliminate the 
possible effects of eye movements, or 


tendencies to eye movements, upon the 
subsequent report. 


SUMMARY 


The direction of initial postexposure eye 
movements was studied in a_ tachistoscopic 
situation in which a row of numerals appeared 
across the visual field and no eye movement 
occurred until the cessation of stimulation 
A congruence was found between the direc- 


CROVITZ AND WALTER 


DAVES 


tion of the initial eye movement and the side 
of the visual field more accurately perceived. 
This finding supports the hypothesis that 
differential tendencies to eye movement are 
with differential accuracy. A 
finding was that, in monocular 
viewing, there were more eye movements to 
the side of the viewing eye. 


associated 
secondary 
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THE EFFECT 


OF NONSENSE-SYLLABLE COMPOUND 
STIMULI ON LATENCY 


IN A VERBAL 


PAIRED-ASSOCIATE TASK! 


BARBARA S. MUSGRAVE? 


University 


The present experiment was con- 


cerned with effects of convergent, 
and diver- 


gent stimulus compounds on latency 


associated-nonassociated, 


of responses in a verbal paired-asso- 
(PA) task. The paradigm for 
convergent compounds is to train Ss 
to respond with the same response 
the stimulus elements 
separately, then to 
present the elements in combination. 


ciate 


to each of 
presented and 
For divergent compounds, the pro- 
the traditional conflict 
which Ss are trained 
to respond with different responses 
the stimulus 
then presented together. 


cedure is 
paradigm in 
to each of elements, 
which are 
The paradigm for associated-nonasso- 
ciated compounds is to train Ss to 
stimulus element and 
then to present that element accom- 
panied by a previously 


respond to a 
new, un- 
presented, element. 

fuller 
(Musgrave, 


According to a review pre- 
1960), 


findings with stimulus compounds in 


sented elsewhere 


relatively simple learning tasks sug- 
gest that convergent compounds might 
facilitate performance, such facilita- 


tion being explained in terms of 

1 This paper is based upon a dissertation 
submitted to the Department of Psychology 
of the University of Massachusetts in partial 
fulfillment of the requirements of the PhD 
was supported by a 
fellowship, MF-6860-C, from the National 
Institute of Mental Health, United States 
Public Health Service. The writer is greatly 
indebted to A. E 
this investigation 
are due also to J Ss 
statistical design 

2 Now at Smith College. 


degree, and research 


Goss under whose direction 
Thanks 


Myers for help with the 


was conducted 
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of Massachusetts 


summation of response strengths. 


On the other hand, findings of inhibi- 
tory effects of response conflict suggest 


that divergent compounds might hin- 
der performance. Evidence concern- 
ing the effects of including a novel 
element in the stimulus are somewhat 
ambiguous but may be interpreted 
that performance with associated- 
nonassociated compounds would be 
intermediate between that for conver- 
gent and that fordivergent compounds. 
Only Shepard and _ Fogelsonger 
(1913), using a PA technique, have 
investigated the effects on latency and 
recall of combining into verbal stim- 
ulus compounds the single stimuli of 
experimentally established verbal as- 
sociations. Unfortunately, none of 
their experiments was free of one or 
more methodological shortcomings. 
The present study, therefore, was 
designed to refine and extend informa- 
tion on effects of convergent, associ- 
ated-nonassociated, and _ divergent 
compounds in a verbal PA task. 


METHOD 


Design.—In addition to the experimental 
conditions using the three different types of 
compounds, three control conditions were 
used: Continued Singles, in which a single 
syllable of the training phase was the stimulus 
of the test phase; New Singles and New 
Doubles in which the stimuli of the test phase 
had not appeared during the training phase. 
The Continued Singles condition permitted 
comparisons between compounds and ele- 
The New 
Doubles were controls for 
effects of such factors as familiarization with 
the mode of presentation of the stimuli and 
experience with the PA technique 


ments composing the compounds. 
Singles and New 
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written or words 
typically sequential, order of the stimulus 


Because spoken are 
elements in the sequence may be an important 
variable, with the nearest the re- 
sponse the more effective (Howes & Osgood, 
1954; 1958 Therefore, order 
was introduced as a second variable and the 
nonsense-syllable the 
kinds of compound appeared in both orders 
Order of the syllables, when each is the stim- 
ulus for the same response, as in the Conver- 


element 
Musgrave, 


elements of each of 


gent condition, involves nothing more than 
counterbalancing for occurrence in the first 
or second position of the particular syllables 
used. In both associated-nonassociated and 


divergent compounds, however, training 


differences are involved. Consequently, order 
For 
convenience, the two orders used were labeled 
I and II. Order I refers to compounds in 
which the syllable which appears first, re 
from left to right, is the stimulus 
response was to be considered correct on the 
test trials. Order II refers to compounds in 
which this critical stimulus occurs second 
Subjects. 


is not orthogonal to type of compound. 


-ading 
whose 


Seventy-two undergraduate wom- 
en were tested individually, being assigned as 
they appeared to two groups of 8 Ss each to 
serve in the two counterbalanced Convergent 
conditions, to two groups of 4 Ss each to serve 
in the two New Doubles 
conditions, and to six groups of 8 Ss each to 
Forty- 
eight additional Ss were tested but discarded 


counterbalanced 
serve in the remaining six conditions 


because of failure to meet one or more of three 
criteria ol periorman e on the single-sy llable 
stimuli of the training lists. These criteria 
are described in the section on procedure 

A pparatus The paired were 
presented means of a modified Hull 
memory drum. With the opening of a left- 
hand shutter, the stimulus member of each 
pair was presented alone for 2 se 


associates 


by 


then in 
addition to the stimulus, with the opening of 
a right-hand shutter, the response member 
was presented for 2 
val was 4 
obtained by means of a Gerbrand’s electroni 
voice key and a Hunter Klockounter. The 
sound of the first letter of the spelled response, 
acting through the voice key, stopped the 
Klockounter. 

Paired Forty 
lables, Glaze's 
syllables with high association values 
and 93%) 


SEC rhe interpair inter- 


Set Latency of responses was 


associales nonsense syl- 
1928) list of 
100°, 
and of low similarity to each other, 
were used. In that test 
for all conditions would contain 
svllables, training lists 
in different conditions 


selected from 


order materials 


the same 
Ls d 


differing were 


MUSGRAVE 


included three 
list of single- 


The training materials 
kinds of the basi 


syllable stimulus and response pairs, 


items: (a 
bh) pairs 
of associated-nonassociated stimuli and single- 
syllable 


Ss) llat le or 


responses, and (c) either single- 
stimuli 
alone, without their appropriate responses 
The basic 


irom 


associated-nonassociated 


list consisted of four pairs made 


stimuli and two 


In 


nonassociated pairs, the four stimuli in the 


four single-syllable 


single-syllable responses the associated- 
basic list were each accompanied by a second 
syllable which had not previously appeared 
and did not appear again 
pairs were 


These associated- 
to 
stimuli 


nonassociated used prevent 


a set-for-single by 
with compound stimuli 
\ls * they to 


custom S to respond to stimulus compounds 


formation of pro- 


viding experience 
(Andreas, 1958 S€ rved ac- 
and to respond with only one or the other 


The 


the stimulus pre sented 


of the two re sponses ol the learning task 
third type ol 


alone 


item 
was used to accustom S to a response 
rather 


period of 4 se than 2 sec. This 


lengthened response period seemed desirable 
to use on the first test trial following training 


because preliminary studies had shown that 
) 


2 sec. was insufficient time for anticipatory 


under Divergent, New Doubles, 


and New Singles conditions 


responses 
materials 116 
ms each, 
and a fifth list which began with 20 training 
items and ended with the items for the four 
test trials. Before each S all 
lists for the appropriate condition were 
arrayed on the drum \fter the first list of 
24 was presented, the drum was moved along 


The training consisted of 


items, divided into four lists of 24 ite 


arrived five 


position 


its axle and rotated to the starting | 
4 


for presentation of the next list of and 
so on 

The items for the four test trials consisted 
of a single stimulus-respons 
four Che 
New Continued 
single syllables. 
the 
pounds. 


pair pre sented 
for the 


Singles were 


successive times stimuli 


Singles and 
For the remaining six condi- 
two-syllable com- 
On Trial 1, the stimulus was followed 
a blank 


tions, stimuli were 
by 
the stimulus followed 
designated correct by E 
Procedure. 


On the remaining three trials, 

was by responses 
The order in which the condi- 
tions were presented was used to assign Ss 

Ihe order was random with the 
that should be 
presented once before any condition was pre- 
Within this restric- 


to groups. 


restriction every condition 
sented twice and so on 
tion, the 54 different 


binations of 


counterbalanced ce 
test 
were 


i- 
) 


mn 
/ 


training and materials 


combinations in all assigned to a 
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sheet with the aid of a table 


random numbers. 


schedule 


Each S was seated in front of the appara- 
tus, asked to hold the 
her mouth and to speak the 


microphone close to 
“Hello” 
when each of the shutters opened to reveal 
rhis 


necessary 


word 


the stimulus and then the response 
procedure was explained to S as 
for adjusting the apparatus for her individual 
voice, and permitted coaching her in speaking 
loudly and clearly 


trial, 


and in responding twice 


on every once before and once after 


the opening of the second, or 
shutter. The E then sat out of sight behind 
the apparatus and read the instructions. In 
addition to 
the PA task, 


information 


re sponse, 


general information concerning 
instructions included the 
that there would be 


syllables What 


would be was told to S six times. The 


speci lic 
two 
llables 
S then 
materials The 


only 
response these S\ 
practiced with the 
final 


four successive presentations ¢ f the parti ular 


training 
ist, as mentioned above, ended with 
compound stimulus or, in the case of the New 
Singles and Continued Singles conditions, the 
syllable stimulus which constituted the 
test stimulus. No new 
comments preceded the 


test trials 


single 
instructions or other 
presentation of the 
On the first occurrence of the test 
stimulus, no response member was presented 
this trial, as the test 


presented alone for 4 se 


Thus, on stimulus was 
it was possible to 
measure latencies up to 4 sec. rather than up 
to 2 sec. On Trials 2, 3, and 4 of the test 
the correct member was 


rials 1 and 2 


Irials 3 


stimulus, response 
lest 


trials, 


exposed for 2 sec Thus, 
were, in efiect, 
and 4, following the initial presentation of the 


recall while 


correct 
trials. 


response on Trial 2, were learning 

Following completion of each S’s participa- 
tion, her performance was evaluated on the 
basis of three 
on the last 


critical 


correct 
is of each of the 
syllables, i.e., the syllables 
and Divergent 
conditions were paired together as compound 
stimuli in the test trials 


li in the 


criteria: a responses 
two: presentatior 
training 
which in the Convergent 
or the corre sponding 
lists of the other 
response latencies within .300 


stimu training 
conditions ; 

of each other on the last 
the two critical sy llables ; ri 


ot correct 


occurrence ol 
an equal number 
plus or 


responses, minus one 


response, for the 11 times each syllabl 


appeared in the last three lists The first of 
these criteria was included to insure that Ss 
had actually learned the correct responses to 
the critical syllables before entering the test 


phase. 
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and _ third 
particular importance in the Divergent 


flict they 
insure that responses to the two syllables were 


The second criteria were of 
con- 
condition, as were designed to 
at equal or near equal strength, thus guarding 
against the possibility that choice of responses 
reflected than differential 


strengths. To equate selection of Ss through 


nothing more 
conditions, these two criteria were applied 
to the Divergent but to all other 
conditions as well with the 
third criterion, it was assumed from prelimi- 
that the 
responses would be fairly stable across condi- 
However, it decided that any 
numbers of correct responses which deviated 
from the 
the majority of Ss, 


not only 
In connection 
numbers of correct 


nary studies 


tions was 


numbers of correct responses for 
even if equal between 
the two critical syllables, would be sufficient 
cause for replacing an S 
of any S did not 


protocol was discarded and the next S to 


If the performance 


meet these criteria, her 


appear was assigned to the same condition 


RESULTS 
Training Trials 
The single syllables which were to 
appear in the 


peared in the last three training trials 
11 times. 


test compounds ap- 


The Ss of all groups re- 


sponded correctly to these syllables 
either 10 or 11 times. 


Latencies on the last training trial, 
the criterion trial, for each of the two 
single Ss) llables which were to be com- 
bined in the test compounds were 
Means and SDs of these 
averaged latencies for all eight condi- 
The 
test 


averaged. 


tions are presented in Table 1. 


latencies of both criterion and 
trials exhibited marked heterogeneity 
the 


analysis of variance, these data were 


of variance. Accordingly, for 


transformed into their reciprocals 
The 


analysis of variance of the criterion- 
trial data indicated that 


(speed of response evocation). 


there were 
no significant differences among con- 
ditions at the the training 
trials (F < 1; df = 7/64). 


end of 
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rABLE 1 


MEANS AND SDs oF LATENCIES ON THE CRITERION TRAINING TRIAL AND 
Four Test TRIALS FOR ALL CONDITIONS 


Training Test 


Crite Trial Trial 3 Trial 4 


Mean SD | Mean Mean SD Mean SD Mean 


Continued Singles (Cont. S.) | 0.958 .090, 0.902 , .123 , 0.960 
Convergent (Conv.) 0.906 .100 1.113 .205 | 1.064 
Asso.-Nonasso. | (A- ) 0.911 | .071) 1.196 a 1.099 
Asso.-Nonasso. II (A- ) | 0.961 179) 1.233 2 1.088 
Divergent | (Div 0.981 | .131) 1.236 1.635 
Divergent II (Div. Il 0.941 | .188 1.240 5 1.162 
New Singles (New S.) 0.928 .084 1.969  .852 | 1.620 
New Doubles (New D 1.006 .095|) 2.680 1.099 1.812 


0.904 .114 0.917 
1.000 .179 1.001 
1.028 0.980 
1.006 |. 1.065 
1.267 1.121 
1.451 25 1.129 
1.134 .400 0.990 
1.162 .819 1.082 


sree Reh 


.= 


Test Trials eight conditions for each of the four 
ne test trials are presented in Table 1. 

Latencies on all four test trials. an . 2. °4e Ty: ; 
; : , “ The Fs for Conditions, Trials, and 

Means and SDs of latencies for all --- ;. : o.¢ i a 
lrials X Conditions were significant 
at less than .001 (Table 2). Because 
of the significant Trials & Conditions 
interaction, separate analyses of vari- 
ance were carried out for each trial. 
Differences among Conditions were 
significant for Trials 1 (P < .001), 
Trial 1 2 (P < .001), and 3 (P < .01) but 

were not significant for Trial 4. 


TABLE 2 


SUMMARY DUNCAN RANGE TESTS 


The results of a Duncan multiple 
range test of the significances of dif- 
ferences between all pairs of means of 

01 | 01 speeds (reciprocals of latencies) on 
O01 | 01 each of the four trials are summarized 
in Table 2. 

Trial 2 An analysis of variance for each 

condition separately assessed the ef- 

- ;. fects of order and of trials both for 

O1 | i the Divergent and Associated-Non- 

associated conditions in which order 

rial ; of syllables was based on training 

differences and for the Convergent 

m4 - and New Doubles conditions in which 

01. 01 os | 0s order reflected only a counterbalanc- 

ing of particular syllables. In no case 

Note.—Conditions in the margins both from top to was order a significant variable (F <1 
bottom and left to right of each table are listed in the : : 

order of magnitude of means for each trial, except for in all cases). However, across trials, 


a reverse positioning of A-NA II and A-NA I in the 


table for Trial 3. A-NA II] and A-NA are not reversed Significant decreases in latencies oc- 
on Trial 2 due to a shift effected in the direction of the 


means by the transformation from latencies to speeds. Curred under Associated-Nonasso- 
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ciated, New Doubles, and New Singles 
conditions. 

Number correct on recall trials.—For 
the Convergent, Associated-Nonasso- 
ciated, and Continued Singles condi- 
tions, which had been trained with 
only one response syllable designated 
as correct, all Ss responded correctly 
on Test Trials 1 and 2. For the 
Divergent, New Doubles, and New 
Singles conditions either of the two 
trained response syllables was scored 
the recall trials. On 
Trial 2 1 S in Divergent | responded 
after the opening of the second shutter 
had revealed the correct response and, 
hence, her response was marked in- 
correct. In the New Doubles condi- 
tion, 1 S failed to respond on Trial 1, 
and a second S made no response on 
either recall trial. One S in the New 
Singles condition made no response 
on Trial 1 waited to read the 
response syllable on Trial 2; these 


as correct on 


and 


responses were s¢ ored in orrect. 
Number correct on learning trials. 
After exposure of the stimulus on 
Trial 2, the correct response syllable 
had been exposed. Thereafter, on 
Trials 3 and 4, only this syllable was 


scored as correct. Only Ss in the 


Divergent condition failed to respond 
correctly. 
the 
1 responded with the incorrect syl- 


Three Ss responded with 
incorrect syllable on Trial 3, 
lable on both Trials 3 and 4, and 
another failed to respond on Trial 3 


before the second shutter opened. 


DISCUSSION 


The expected rank order of increasing 
latencies for the experimental conditions 
Associated-Nonassoci 
Divergent 


of Convergent, 


ated, and was confirmed 
However, the Convergent condition did 
not facilitate performance relative to the 
That facilitation 
was possible is indicated by the fact that 


latencies for the 


Continued Singles. 


Continued Singles 
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condition were four 
trials than those for any condition on the 


last training trial. 


shorter on all test 
In contrast, latencies 
for the Convergent condition were longer 
than those for any condition on the last 
training trial, and were longer than those 
for the Continued Singles condition 
throughout the four test trials. Either 
the convergent associations did not 
summate, or the effects of 
outweighed by 
performance. 


summation 
were factors impairing 
For example, it may have 
taken longer to look at and perhaps to 
read two-syllable stimuli. Or the poorer 
performance may have been due to dis 
similarity between presentation of one 
nonsense syllable alone and presentation 
of that syllable 


another nonsense syllable. 


simultaneously with 
The Ss had 
with each of the test 
syllables presented with another syllable 
but their training had not included 
presentation of the test syllable with 
another syllable to which a response had 


had experience 


been associated experimentally. 
The 


tions 


Associated-Nonassociated condi- 
resulted in consistently poorer 
performance than the Convergent condi- 
tion, but the 


than expected. 


differences were slighter 


Possibly presentation 
of Associated-Nonassociated compounds 
during training had accustomed Ss to 
quick selection of the associated syllable 
and immediate disregard of the 
associated syllable. In the introduction 
of a stimulus element, 
two sources of novelty. The introduc 
tion may be novel, the element may be 
both. With the 


here, the 


non- 


novel there are 


novel, or 
followed 


procedurt 
introduction of a 
novel element was no longer completely 


nov el, 


nor was doubleness as_ such. 


However, the nonassociated element of 
the first test stimulus was novel in that 
it had not been presented 

in the experimental situation. 
ably, then, the novelty of this element 
was chiefly responsible for the differences 
between the 


previously 
Presum 


\ssociated-Nonassociated 
and the Continued 
and Convergent conditions. 
Latencies on Trial 1 did not fall as low 
for the New Singles condition as for 
the New Doubles, and the slope of the 


conditions Singles 
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improvement curve was steeper for the 
New Singles. These results indicate 
the desirability of enlarging available 
information concerning the difficulty 
of multi-element stimuli, possible inter- 
action of number of stimulus elements 
with length of list, and so on. 

Results for the Divergent conditions 
differed sharply and in several ways from 
those for the other five conditions. In 
general, what is thought of as typical 


conflict behavior was. exhibited. In 


addition to long latencies, responses of 
Ss in the Divergent condition showed 
vacillation, providing instances not only 
of response blends but also of response 
alternation from trial to trial even after 
the correct response had been presented. 


SUMMARY 


The present study was concerned with the 


effects on response latency of convergent, 


divergent, and associated-nonassociated non- 
Order of the 
and associated- 


sense-syllable compounds 
the divergent 
compounds 
nonorthogonal variable 
New Singles, and New 
served as controls. 

On the first of four test trials, all experi- 
mental compound conditions were slower 
than Continued Singles and faster than the 
New Singles and the New Doubles conditions. 
Although differences among the experimental 
compound conditions were slight, the rank 
order of increasing the Con- 
vergent, Associated-Nonassociated, and Di- 


syllables in 
nonassociated Ser ond, 


Continued Singles, 


was a 


Doubles conditions 


latencies of 
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vergent conditions was that which had been 
predic ted. 

On the remaining three test trials, Con- 
tinued Singles did not improve, suggesting 
that asymptotic latencies had been reached. 
In for the Convergent 
condition for the two Associated-Non- 
associated conditions decreased moderately, 
while those for the New Singles and New 
Doubles conditions decreased markedly. 
Only the two Divergent conditions did not 
exhibit either asymptotic latencies or reason- 


contrast, latencies 


and 


ably steady improvement. 
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COMBINATION OF 


JOSEPH MENDELSON 


DRIVE 


AND DRUG EFFECTS 


DALBIR BINDRA 


AND 


McGill University 


Does the effect of a drug on a trained 
response depend upon the current 
drive level of S? In other words, is 
the performance of a given response 
more vulnerable to the effects of a 
drug when the response is tested at a 
high drive level than when it is tested 
at a low drive level? An answer to 
this simple empirical question is likely 
to contribute to an understanding of 
the way in which drive (D) combines 
with other variables in determining 
response output, and might clarify 
the results of the studies (see Hulicka, 
1960, for review) of the interaction of 
D with habit (7) 
reward (K). 

In the the 
combinations of each of several levels 


strength and 


present investigation, 
of drive (thirst) with two drugs were 
studied. thirst 
““prefeeding”’ 
amounts of 


drive 
Ss 


before 


Variations in 
were obtained 
different 


testing. 


by 
water 
The drugs employed were 
Chlorpromazine, a mild depressant 
tranquilizer’), and methylpheni- 
date, an amphetamine-like stimulant. 
Though, like other drugs described as 
stimulants, methylphenidate, in me- 
dium doses of from 2 to 10 mg/kg, 
increases general activity (Bindra & 
Baran, 1959), we have 
observed that it 
water-, 


repeatedly 
the rate 
saccharin-re- 
warded lever pressing response ; in 


decreases 
of a food- or 
this respect methylphenidate resem- 
bles amphetamine, 
known to decrease such responding 


which is also 
under certain conditions (e.g., Hearst, 
1961; Miller, 1956; 1960). 
By using doses of Chlorpromazine 
and methylphenidate that would have 
roughly equal decremental effects, we 


Owen, 


hoped to study the interactions of 
drive with these drugs at comparable 
levels of response output. 


METHOD 


Subjects Twenty-eight naive male hooded 
rats, about 90 davs old 

170 and 205 the 
experiment, were used as Ss 


housed in 


we ighing between 
the 
were 


beginning of 
They 


cages, 2 toa 


gm at 


small metal cage 
Food was available to them at all times except 
during the 


were placed on a 


experimental sessions The Ss 
23-hr. schedule of 
deprivation the day after their arrival at the 
laboratory, they remained this 
schedule for the duration of the experiment 
They were allowed access to water in 
at the con 


water 


and on 


their 
home cages for 40 min. daily, usion 
of the experimental session 

1 pparatus The 
four identical lever boxes, 
and measuring 7 in 
113 in. high 
on the inside and were covered by 
roof Each 


mechanism 


apparatus consisted of 


made « lyvwood 
83 in p, and 
\ll the boxes were painted gray 
} 


mesn 


wide, 


a wire 
with a 


‘ 


aut 


was equipped water 
omati 
lever, +x : in., Was 
3 in. above the floor on one of the 
smaller walls of each box 


delivery and an 


ter \ 


mounted 


cour 


measuring 


\ tray for receiving 
water was located on the same wall, 
from the center of the lever and 2 in 
the floor. Each 
04 cc of water into the tray 
weight required 
44 gm. 
Procedure \fter 1 day of 
tion, each S was placed in a lever box for 10 
min The trays were filled water; by 
the end of the period most Ss had begun to 
drink the water. A 13-day training period 
was initiated on Day 2. On Days 2-9 each 
S was placed in a lever box for 15 min.; on 
Days 10-14, for 10 A given S 
always placed in the same one of the four 
lever boxes 


24 in 
ib 


ove 


delivered .02 


The 


the 


lever press 
minimum 
le ver 


to depress was 


water depriva- 


with 


min was 
At the end of the training period 
the 4 Ss with the lowest lever pressing rates 
were discarded, leaving 24 for the tests 
Variations in thirst produced 
by allowing each S to drink a predetermined 
amount of water during a 10-min. period 
beginning about 40 min. before the daily test 


drive were 


505 





JOSEPH MENDELSON AND DALBIR BINDRA 


TABLE 1 


SUMMARY OF EXPERIMENTAL 


“Predrinking™ in cx 


Mediun 


Drive Low Drive 


High Drive 
2. 5.0 
at 10.0 
4 8.0 


session Each S was placed with its allotted 
quantity of water in a box measuring 7 X 8 
in. Except when the highest amount (10 cc) 
of water was given, all Ss drank all their 
allotted water in the given 10-min. period. 
When S did the allotted water, 
it was placed in its home cage and given an 
additional 10-min. period to finish the water; 
at the conclusion of this period there was never 
more than 1 cc of water left over. 
Immediately after water 
that is, about 30 min. before testing, each S 
was weighed and injected intraperitoneally 
with an appropriate amount of distilled water 
(control), Chlorpromazine, or methylpheni- 
date. The test 
three stages, each consisting of six sessions, 


not finish 


consumption, 


sessions were conducted in 


one per day, with one practice session in 
the During each 
S was tested under each of 
The two test 


stage, 
the 


sessions at 


between 
each 
three drive levels. 


stages. 


twice 


each drive level were conducted on consecu- 
tive days; one of the tests followed a drug 
injection, while the other followed 

The order of the three drive levels 
two types of drug vs 
was varied so that 2 Ss were tested 


i control 
injection. 
and the 
control 


injection 





O CONTROL, Ist WEEK 
@ DRUG, Ist WEEK 
) CONTROL, 2nd WEEK 
B® ORUG., 2nd WEEK 





MEAN RESPONSES IN 10 MIN 








0.0 2.5 5.0 7.5 10.0 
AMOUNT DRUNK BEFORE TEST (cc) 


Number of lever 
drive 


water 


Fic. 1 
function of 
following control 
promazine, 1.5 mg/kg) injections. 


presses as a 
five (high to low 


Chlor- 


levels 
and drug 


PROCEDURI 


Drug Condition 

Drug Injection etmite 
0.3c« 
0.3cc 


0.75cx« 


1.5 mg/kg Chlorpromazine 
1.5 mg/kg Chlorpromazine 
4.0 mg/kg methylphenidate 


possible permutations of 
drive level and type Thus, 
each of the 24 Ss was tested under the six 
3 drive levels X 2 drug condi- 
tions) in each of the three the 
The exact conditions of drive 
and drug employed in each stage are sum- 
marized in Table 1. It may be seen that, in 
Stages 1 and 2, Ss were tested under the 
influence of 1.5 mg/kg Chlorpromazine at 
five different drive levels; in Stage 3, effects 
of methylphenidate at three drive levels were 
determined 


in each of the 12 
t of injection 


conditions 
stages of 
experiment 


RESULTS 


rhe 


made in 


mean numbers of 
the 
under the different conditions of drive 
and drug are shown in Fig. 1 and 2. 
The higher scores obtained in Stages 
2 and 3 can be accounted for by the 
fact that Ss had not been trained to 
an asymptote before the initiation of 
the test sessions, so that their perform- 


responses 


10-min. test sessions 


n 
~ 
w 


Nn 
Nn 
w 


o——-0 CONTROL 
@——® DRUG 





MEAN RESPONSES IN 10 MIN. 


r i i 
0.5 4.0 8.0 
AMOUNT DRUNK BEFORE TEST (CC) 


Fic. 2 Number of p 
function of three drive levels (high to low) 
following control (water and {drug (methyl- 
phenidate, 4 mg/kg 





lever presses as a 


injections 





COMBINATION OI 


rABLE 2 


VALUES OF ft FOR 
MEANS AT 


DIFFERENCES 
DIFFERENT Drivi 


BETWEEN 
LEVELS 


Di-Du Du-Di Du-Du Di-Du 
0.04 0.46 
4.03** 2.50* 
0.31 1.48 


2.34* 


5.20"* 
4.30** 


ance was still improving during the 
test the 
curves in should be 


in the control, water- 


Three features of 


sessions. 
these figures 
noted First, 
injection, conditions, the higher the 
drive level (1.e., the less the amount 
of ‘‘predrinking’’) the greater were Ss’ 
response ‘Two-tailed ¢ 
between 


rates. tests 
correlated 
means indicated that most of the dif- 
the dif- 


levels significant 


for differences 


ferences between means at 
ferent drive 
(see Table 2 


differen¢ es 


were 
: the only nonsignificant 
were those between me- 
dium and high drive levels in Stages 
1 and 3. Second, the level of 
formance in the drug conditions was 
the different 


relation between 


per- 
also different at drive 
the drive 
level and response rate was the same 


levels; 


as that exhibited under control con- 
the higher the drive 
the rate ol 
the 
lable 2): as in 


ditions level, 
the greater 
Again 
significant 


response. 
most ol differences were 
the 
case of control s« ores, the differences 
the the medium 
and high drive levels in Stages 1 and 


Third, both 


drugs led to a decrease in the number 


(see 


between scores at 


3 were not significant. 


of lever presses ; the differences be- 


tween the mean drug and mean con- 


trol performances were significant 


at each drive level (P < .05), except 
under the high drive methylphenidate 
condition. 


To determine whether the effects 


DRIVE 


AND DRUG EFFECTS 507 
of the drugs on response rate varied 


with drive level, two measures olf 
decrement calculated 
for each S: (a) the absolute difference 
between drug and control scores, and 
(b) the ratio of drug score to control 
(D/C). The latter measure 


was used to minimize the effects of 


response were 


score 


the absolute level of performance on 
response decrement. Using the ab- 
solute measure, the /¢ test for corre- 
lated means indicated no significant 
differences the 


absolute decrement in response scores 


between means of 


at ‘the different drive levels; this was 
true for both drugs. Using the ratio 
measure (Table 3) it was also found 
that the mean ratio of drug to control 
performance was independent of the 
drive level at test. In 
the case of Chlorpromazine, the ratios 


the time of 


at the lowest drive level were some- 
what smaller than the two 
higher drive levels, but this apparent 
trend is not reliable. 


those at 


| JISCUSSION 


Under the conditions of the 
mild 
mazine and methylphenidate 
the rate of pressing for 
The decremental effect of 


present 
Chlorpro 


dex reast d 


experiment, doses of 


lever water 
methylpheni 
date requires a word of comment. Even 
a cursory glance at the results of studies 


of the effects of stimulants on a lever 


TABLE 3 


MEANS AND SDs of 


CONTROL 


DRt 
DIFFERE? 


RATIOS OF 
PERFORMANCE AT 
DrIVE LEVELS 
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pressing response (e.g., Hearst, 1961; 
Miller, 1956; Owen, 1960; Skinner & 
Heron, 1937; Teitelbaum & Derks, 1958) 
shows these effects to be quite variable; 
incremental found together 
with decremental effects, sometimes in 
the same experiment. We believe that 
these discrepancies have arisen mainly 


effects are 


from three types of differences in pro- 
cedure: (a) Dose level: in general, the 
higher the dose the more likely it is that 
the stimulant will produce a decremental 
effect. (b) Schedule of reinforcement: 
continuous reinforcement schedules are 
more likely to yield decremental effects; 
schedules, such as partial and extinction, 
under which the animal makes many 
multiple responses (lever presses without 
entering the goal area) are likely to yield 
incremental effects. (c) 
the lever and the reward 
in general, the greater this 
the more likely it is that the stimulant 
will decrease response rate. (It may be 
that the crucial here is the size 
of the lever box rather than the distance 
between the lever and the reward area). 


Distance _ be- 


tween area: 


distance, 


factor 


Using the specifications of the procedure 
employed in the present experiment, we 
have consistently obtained decremental 
effects with from 2 to 10 mg/kg of 
methylphenidate. As methylphenidate, 
like amphetamine, has an anorexic effect 
(Karczmar & Howard, 1959), it cannot 
whether the obtained 
in lever pressing rate arises from anorexia 


be said decrease 
or from interference caused by increased 


general activity; however, we are in- 
clined to attribute greater importance to 
the latter factor (Bindra, 1961). 

The decremental effects of both Chlor- 


promazine and methylphenidate, as meas- 


ured by the absolute and proportionate 


decrement in the 
present study, were fairly constant over 
For 


response scores In 
range of drive levels. 

the effects 
stant over the entire range of drive levels 
used Fig. 1 Table 3). 
methylphenidate, the 

at different were sig- 
nificantly different from each other, the 


a wide 


Chlorpromazine, were con- 
a 
effects 


(see and 
although 
drive levels not 
absolute decrement in response rate was 
significantly different from zero at the 
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two lowest drive levels, but not at the 
highest drive level (see Fig. 2 and Table 
3). Our casual observations suggested 
one possible basis for the difference be- 
tween Chlorpromazine-drive and methyl- 
phenidate-drive interactions. It seemed 
to us that while the decrement in the 
under the influence of 
Chlorpromazine resulted from over-all 
slowing of S’s movements, the methyl- 
phenidate-induced decrement was asso- 
ciated with an general 
activity, mainly sniffing of 
different partsof the apparatus. Whether 
this difference is in any way related to the 
observed interaction ef- 
that we now 


response rate 


increase in 
repeated 


differences in 
fects is a question 
investigating. 
Payne (1958), in extending Hullian 
theory to account for response decre- 
ments resulting from drugs, concluded 
that ‘“‘manipulations resulting in higher 
reaction potential will, under constant 


are 


dosage, attenuate the degrading effect 
of a drug” (p. 342). 
Payne’s analysis, one would expect the 


According to 


depressing effects of drugs to be less 
when the response is tested at high drive 
than when it is tested at a low drive 
The present this 
to be true only in the case of methyl 
phenidate. Apparently, the simple rela- 
tion suggested by has limited 
applicability. Che that deter- 
mine the exact manner in which various 
drive and drug 


to be determined 


level. results show 


Payne 
factors 


ffects combine remain 


¢ SYMMARY 
, 


Is the effect of the injection of a given drug 
on a response dependent upon the drive level 
at which the response is tested? The effects 
of injections of Chlorpromazine (1.5 mg/kg 
and methylphenidate (4 mg/kg) on a water 
rewarded lever pressing response were studied 
thirst Within three 
phases of the experiment all Ss were tested, 


at several levels of 
in a balanced order, under each of the six 
conditions (3 drive levels X 2 drug conditions). 

The following were found: (a 
The higher the drive level, the greater the 
response rate in both the control and the drug 
l Both Chlorpromazine and 


results 


conditions ) 


methylphenidate decreased response’ rate, 


though the former drug is a mild depressant 
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tranquilizer’) and the latter a stimulant. 
‘ There 


between the 


were no significant differences 


mean absolute, or relative, 


decrements in response score produced by 


either of the drugs at the different drive levels 
d) Methylphenidate failed to produce any 
marked decrement at the highest drive level 
thus the response was less vulnerable to the 
effects of this drug 
at low drive levels 


at a high drive level than 


The decremental effects on the response 
of stimulants, such as methylphenidate and 


amphetamine are discussed. Some sugges- 
tions are presented regarding the basis of the 
difference in methylphenidate-drive and Chlor- 


promazine-drive combinations 
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ANAGRAM SOLUTION TIMES: A FUNCTION OF WORD 


TRANSITION 
M. S. MAYZNER 


University of Southern California 
Mayzner and Tresselt (1958, 1959) 

demonstrated anagram solution times 

to be a function of three variables: 


(a) anagram letter order, (6) word 
frequency, and 
ability. The first variable, anagram 


letter order, refers to the rearrange- 


(c) transition prob- 


ment of the letters from their correct 
position in the word, while the second 
variable, word frequency, reiers to 
the frequency of occurrence in English 
of the anagram solution as estimated 
from Thorndike-Lorge (1944) counts. 
The third variable, transition prob- 
ability, refers to the probability or 
frequency which given letters 
follow or precede other letters and 


with 


digram frequency tables are available 
(Pratt, 1942; Underwood & Schulz, 
1960) which permit the relative as- 
signment of a numerical value to this 
For this variable it 
found that anagrams whose summed 


lrequency. was 
transition probability or digram fre- 
totals are 
faster solution 


low yield signifi- 
than 


transition 


quency 
times 
summed 
probability totals are high. 


The 


cantly 


anagrams whose 


present study examines the 


effect of word transition probability 


on anagram solution times, by select- 


ing anagrams whose solutions are 
words yielding either relatively low 
totals or 
high summed digram fre- 
totals. It is predicted that 
anagrams whose word solutions have 
high digram totals 


will be solved significantly faster than 


summed digram frequency 
relatively 
quency 


transitions or 
anagrams whose word solutions have 


low 
sumed that S’s successive rearrange- 


transition totals, since it is as- 


510 


PROBABILITIES 


M. E. TRESSELT 


New York University 


ments of the letters of the anagram 
are more likely initially, at least, to 
correspond to sequential letter pairs 
with high transition probability or 
digram frequencies than low (e.g., 
the letters H and E are more likely to 
be arranged as HE than EH) and there- 
fore more likely match words with 
high transition probability totals than 
words with low transition totals. 


METHOD 


Subjects —The Ss were 25 students from 
introductory psychology courses at Barnard 
College, Columbia University 

Stimulus material he stimulus material 
consisted of 18 five-letter anagrams typed 
3 < 5 in. cards The 18 
which the anagrams were con- 
structed were selected from the Thorndike- 
(1944) word list on the basis of 
criteria: (a 


in caps on white 
words from 
Lorge two 
all words occur 100 times or over 
per million; (6) 9 words have low summed 


transition probability or digram frequency 
totals and 9 words have high summed transi- 
totals. Summed totals for 
word obtained by adding the 
{ nder- 


1960), for the four sequen- 


tion transition 


eat h were 
digram frequency values, as given by 
wood and Schulz 
tial letter pairs in each word. For example, 
with the word jupGE, the four digram fre- 
quency values for the letter pairs JU, UD, DG, 


and GE are 30, 29, 18, and 201, re spective ly, 


vielding a summed 


for the 


digram 
word of 278, 


frequency total 
with the word 
MONTH, the letter pairs MO, ON, NT, and TH 
vield 204, 786, 511, and 1795, 
respectively, for a total 
3296 


while 


values of 
summed value of 

All words and anagrams employed in the 
study Table 2. Digram 
frequency totals for the words range from 278 
to 938 for the low transition probability (TP 
words with a mean TP value of 725, and from 
1647 to 3296 for the high-TP words with a 
IP value of 2190. Since it 
shown that the summed TP 
iffects time (May 


may be found in 


mean has been 
total of anagrams 
zner & Tresselt, 


sol ition 
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1959), the anagram TP totals were made TABLE 1 
essentially equivalent for the low- and high- 
IP words, with a mean anagram TP value 
of 159 associated with the low-TP words 


ANAGRAM SOLUTION TIMES (IN SEC FOR 
HIGH AND Low TRANSITION PROB- 
ABILITY CONDITIONS (BASED 


and a mean anagram TP value of 161 asso- 
iar ON MEDIANS 
simi- 


ciated with the high-TP words Phe 
larity’’ of anagram to word letter order also 


was minimized in all 18 anagrams Thus, i ransition ; SD Me 
anagram letter order, word frequency, and 
anagram TP totals were made essentially 14.40 10.95 12.00 3-47 
equivalent for all 18 words, allowing only 28.00 30.03 16.00 3-120 
the variable under investigation, namely, 
word transition probability to vary from low 
toh alues 

Pro edure Each the 25 Ss received , 
the 18 anagrams in a different random order, of nine scores for each S were used as 


the medians of each of these two sets 


with the constraint that the first, middle the criterion measures for statistical 


and last 6 anagrams, each contain 3 anagrams evaluation. Medians were employed 
whose solutions were high-TP words and 3 
: 1 geaseline aa: dick ia rather than means because of skewed 
anagrams whose solutions were low-TP words 7 : . ; se 
\ll Ss. who were tested individually, were 'stributions and the artificial ceiling 
told that a five-letter anagram is simply five imposed by the 120-sec. time limit 


scrambled letters which, when properly per anagram. The means, SDs, me- 
y | make a single five-letter wor . r = ‘ 
rearranged will make a single five-letter word dians, and ranges of these criterion 
\fter being shown an example, they were nah te Tahin 6 
1 > measures are yresentec in abie . 

informed that they would have 18 anagrams . I 
to solve and if they could not find a solution and the results indicate that anagrams 


within 2 min. the correct solution would be whose word solutions have high-TP 


to them before going on to the next’ totals are solved significantly faster 
m. Solutions were given by S verbally , ‘ : 
than anagrams whose word solutions 


1 


S had no aper or pencil and solution oan ‘ 
have low-TIP totals, with the corre- 


lated t yielding a value of 2.70 (df = 24; 
P < .02). If the sign test is applied 


to the 25 pairs of scores, 17 pairs are 


times were recorded with a stop watch 


RESULTS AND DISCUSSION 


Available for analysis were 18 time in the predi ted direction, 5 pairs 
scores tor each 7. with each score opposed, and there are two ties 
having a possible range from 1-120 (P OL). 
sec. Since each S received nine high- ‘An analysis also was made for each 


, 


TP words and nine low-TP words, of the 18 individual words. These 


rABLE 2 
ANAGRAM SOLUTION TIMES (IN SEC.) FOR INDIVIDUAL WorRbs WitH HIGH AND 


Low TRANSITION PROBABILITY TOTALS 


Low-TP 
Words 


+ 


TUDGI EGUID 
VOICI EOCVI 
GUIDE IUEGD 
FRUIT ILUFTR 
MUSI¢ IUMCS 
VALUI AEUVI 
GUARD AUGDR 
UNCLI j EUCNI 
SUGAR SRGUA 


WATER AEWTR 
HOUSI EUOHS 
DRINK NRDKI 
PAINT IPTNA 
MONTH OHTNM 
HUMAN MHNUA 
POUND | LCLODNP 
YOUTH } OYHTt 
POWER OEWRP 


Nm OO SI Uw Ww 


i) 
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results are presented in Table 2, 
which gives the medians and ranges 
of solution times based on the per- 
formance of the 25 Ss. While five 
of the low-TP words have longer 
median solution times (i.e., 27, 46, 
49, 72, and 83 sec.) than any of the 
high-TP words, whose median solu- 
tion times range from 3 to 22 sec., 
four low-TP words fall within this 
range (i.e., 3, 4, 7, and 15 sec.). 

Since a previous study by Jenkins 
and Mayzner (1961) found a signifi- 
cant reduction in anagram solution 
times over the course of 10 problems, 
a similar analysis was performed on 
the present data. No systematic 
change in solution times was found 
over the 18 problems. The discrep- 
ancy between the two studies is 
probably a function of the use of a 
restricted set of anagram letter orders 
in the previous study, while in the 
present study each anagram employed 
a different letter order. 


In previous studies Mayzner and 
Tresselt (1958, 1959) suggested that an 
anagram constitutes a problem whose 
stimulus tend to evoke a 
variety of implicit responses on the part 
of S, and letter order, 


properties 


word frequency, 
and anagram transition probability were 
related to the way in which these im- 
plicit produced. By 
conceptualizing anagram problem solving 
in this way, one is, in fact, employing 
an S-R mediational model of the type 
being extensively employed by Kendler 
and his associates (Kendler & D’Amato, 
1955; Kendler & Karasik, 1958; Kendler 
& Mayzner, 1956) in treating concept 
formation processes. The present study 
extends this mediational analysis to 
include the effect of word 
probability on anagram solution times 
and the results indicate that the model 
is successful in making predictions re- 
garding the effect of this variable. 

While the four variables so far studied 
appear to be critical factors governing 


responses were 


transition 


the type of implicit responses produced, 
they apparently far from exhaust the 
variance associated with anagram solu- 
tion times. This is most evident in the 
wide range of solution times, from 3 to 
83 sec., found with the low-TP words. 
The words GUIDE and GUARD provide 
an example of this unaccounted for 
variance, in that the solution time of 
GUARD (49 sec.) is seven times that of 
GUIDE (7 sec.), even though four variables 
have been held constant and three of the 
five letters are the same in both words. 
Such findings suggest that further re- 
search is required to uncover the vari 
ables involved in the production of 
implicit responses to anagram problems. 


( 
7 


SUMMARY 


A study was made of the effect of word 
transition probability on 
times. Word 
varied by 


anagram solution 
probability 
selecting words with either rela- 
tively high or low summed digram frequency 
totals, while holding constant anagram letter 
order, word frequency, and anagram transi- 
tion probability variables. rhe results, pre- 
dicted on the basis of an S-R 
model, showed that 
have high 
solved 
anagrams whose 
transition totals 


transition was 


mediational 
whose word 
probabilit \ 
faster than 
solutions have low 


anagrams 
transition 
significantly 

word 


solutions 
totals are 
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Brooklyn College 


It has been proposed that if certain 


gestalt assumptions about perceptual 
and cognitive organization are true, 
meaningful letter 
words should reorganization 
more than meaningless letter aggre- 
gates when these are the materials of 
anagram problem solving experiments 
(Hollingworth 1935, 1938). Holling- 
worth and others (Nissenson & Sar- 
gent, 1941; Sargent, 1940), however, 
have found words to be no different 
from nonsense letter arrangements in 


groups such as 


resist 


resisting alteration. Up to the time 
of Johnson’s (1955) review only 
Devnich’s (1937) findings suggested 
that a This was 
sufficient for Johnson to consider the 
question still open. 


difference exists. 


In the main, the technique used in these 
experiments required that S discover the word 
(e.g., KANGAROO) that could be made from 
either related or unrelated word groups (e 
AGO, KORAN) in with 
letter arrangements (e.g., OAC 


me ining le ss 
3, KRNOA More 
1958, 1959 


thesis em- 


contrast 
recently, Mayzner and Tresselt 
tested the 
ploying 


aforementioned 
letter aggregates as 
establish that 
1 function of 


have 
meaningless 

They 
solution time is 


aliagrams anagran 
inagram letter 
Mayzner & 


probabilit \ 


order, solution word frequenc: 


Tresselt, 1958), and transition 


(Mayzner & Tresselt, 1959 3y contrasting 
the solution times of anagrams of high transi- 
tion probability total (from summed digram 
with 
total a 


between 


frequencies of sequential letter pairs 
those of low transition probability 
positive relationship is established 
1961 


\ssociation in 


1! Presented at the 
Eastern Psychological 
delphia We express our 
Max Weiner for his assistance in making 
available to us. Part of this study 
honors project by Rheba Horn 


meetings of the 
Phila- 


appreciation t 


the two variables. In other words, the higher 
the transition probability total of a letter 
aggregate the more difficult it is to alter the 
letter arrangement and the longer the solu- 
tion time. Although Mayzner and Tresselt 
(1959) do not directly infer from these results 
that the difficulty of altering letter arrange- 
ments in words, in contrast to nonsense letter 
function of transition 
probability they do conclude that well pat- 
terned letter groups (which they 
with words) are more difficult 


arrangements, is a 


illustrate 
to reorganize 
which 


than loosely patterned letter groups 


they illustrate with nonsense arrangements 
if patterning is defined in terms of transition 
probabilities 

In the foregoing experiments two variables 
are considered and to some extent confounded 
Words letter 
used as anagrams differ both in meaning and 
These 
treatment 
it is not at all difficult to have nonsense letter 


and nonsense arrangements 


organization (or patterning). vari- 


ables require independent since 
arrangements which are more highly patterned 
than words (if taken as the 
equivalent of total, 
as Mayzner and 
Mayzner and 
letter 


patterning is 
transition probability 
propose In the 


lresselt studies only 


lresselt 
nonsense 
and lesser 
transition probability totals) are 
employed. It is dubious therefore whether 
the transition probability hypothesis can be 


arrangements of greater 


patterning 


applied as an explanation for solution time 
differences word 
without a test in which words and 


nonsense arrangements are employed 


between and nonsense 


anagrams, 


The experiment offers a 


test of the hypothesis that solution 


present 


time differences between highly and 
loosely patterned anagram letter ar- 
rangements are a function of transition 
probability. This is achieved by 
utilizing both five-letter words and 
nonsense five-letter aggregates as ana- 
grams, keeping transition probability, 
and fre- 


letter order, solution-word 


quency constant. 





ANAGRAM PROBLEM 


METHOD 


Subjects.—Sixty students, primarily in their 
Brooklyn College 
Ss; 30 were randomly assigned to each of two 
groups which differed in the presentation order 
of the materials 
Materials The 
sisted of 10 
y., OBAVI 
3X 5 in 
five-letter 


junior year, at served as 


stimulus materials con- 


five-letter nonsense aggregates 
typed in « ipital letters on plain 
index cards, and another set of 10 
FROTH 
identical fashion on index cards 


letter 


words (e.g., typed in 
Both words 
and nonsense aggregates are used is 
anagrams in the experiments 

Experimental design One 


given the 10 nonsense letter anagrams and 


group was first 
then the 10 word anagrams; the other group 
the reverse [he presentation order of 
individual anagrams was rotated so that every 
anagram arrangement occurred in each serial 
position and in a different combination with 
other 

10.10 


The solution words for both nonsense a 


its counterpart in the 
im.. 0.55 2,05 a: 

nil 
lhorn- 
word list and equated for 


word anagrams were selected from the 
dike-Lorge (1944 
frequency The mean ies of nonsense 


74.4 


lrequen¢ 


and word anagram solution words are 
and 74.3, respectively 

The traditional anagram pri 
modified so that only tu 


word 


letters of the non- 


sense or anagram were to be inter- 


changed to produce the solution word (keep- 


order The 


“letter switching order” of the nor 


ing the remaining letters in 


sense ind 


word anagram sets was matched to control 


letter order alteration (i.e., there is one 1-3 
switch in each group, one 1—4, one 1-5, et 

This is necessary since 
than 
altering 


some letter orders are 

Hunter, 1959 
letters 

to solve 


more difficult others 


limiting the task to two 
controls the unscrambling necessary 
the anagram 

The anagram sets were also equated for 


babilit,s The 


grams were arranged to vield mean 


transition pre nonsense ana 
transitior 
probability | 
for the 
ity totals are 


totals equal to the mean 


word anagrams. ‘Transitior 
summed digram 


Pratt, 


derived from 
frequencies of seque ntial letter pairs 
1942 For example, the total for the ana- 
gram OBAVE is the total of op, BA, AV, and 
VE = 44+ 10+ 10 + 29 = $3 The mean 
transition probability total for 
153.8; for 


nonsense ina 


grams 1s word anagrams, 151.7 


the difference is not significant 


The use of transition probability totals 


| 


from summed digram frequencies is based 


upon S’s supposed knowledge (of probabilities 


SOLVING 


of occurrence) of pairs of letters in his native 


language. Since S may be equally affected 
by his knowledge of three-letter, four-letter 
and five-letter groupings and single letter 
expectancies in his attempts at solution it 
suggests that the total transition probability 


of an anagram should be a composite of 
digram, trigram, quadragram, and pentagram 
terminal 
Pentagram and quadra- 
ible to 
us, although trigram frequency tables were 
Pratt, 1942). We have computed the mean 
total of summed trigram frequencies for word 


nean for word 


frequencies, as well as initial and 


letter frequencies 


gram frequency tables were not avail 


and nonsense anagrams. The 

204.2 (SD = 392 
164.8 SD 

difference between these means is n 
cant In addition the 
initial letter 
(word mean 


inagrams is 


sense anagrams, 


difference of 
frequencies is not signifi 
= 63.0, SD = 63.1: 


mean = 67.4, = ._ nor the difference 


nonsens 


between tern 


make meaningful 

and word ans 

the letters and keeping the rer 
in the same location. Only one correct 
tion is possible for each anagram One 
CAUSE-SAUCE, 
and one sample problem (i. 
FALSH-FLASH 


list The Ss were also 


ample (i.e ERTEN 
SPOON 
was given before each 

told there wouk 
10 anagrams in each list with a 
2-min. solution time per anagram, after which 


the solution 


maximu 


word would be given befor 
next anagram Solutio 
by S verbally 


Solution times were re¢ 


continuing to the 
with no aids per- 
ded 


Testing was individual and the 


were given 
mitted 
a stop wat h 


with 
experiment proper was followed by asking Ss 
how they obtained the solutior 

» 

RESULTS AND DISCUSSION 


Medians of 


each anagram set and median 


S's solution times for 
group 
(NV 30) solution times per anagram 
Table 1 gives the 
major results expressed as the means 
and SDs of individual medians. With- 


in this design it is possible to evaluate 


were computed. 


the effects upon solution time of the 
word-nonsense letter arrangement dif- 
ferences, as well as possible practice 





HARRY BEILIN AND RHEBA HORN 


TABLE 1 


SOLUTION TIMES (SEC.) FOR NONSENSI 


| Word Anagrams 
Presentation | 

Order “| 
N Mez N 


30 
30 


First 
Second 


21.45 
12.01 


30 
30 
Total 60 


17.33 60 


Note 
anagrams. 


Means and SDs are based upon 


effects. The word-nonsense arrange- 
ment effect was tested with the 
Friedman two-way analysis of vari- 
ance by ranks (Siegel, 1956). Word 
anagram solution time was signifi- 
cantly slower than nonsense anagram 
solution time (P < .001). (First and 
second order presentations were com- 
bined, on the basis of the analysis 
which follows.) 

The effects of practice were assessed 
separately for the word and nonsense 
letter arrangement groups. A Mann- 
Whitney U test was applied to the 
first and second order solution times 
within each task. The values indi- 
cated are not significantly different 
(P > .10). 

To assess further the relationship 
between transition probability and 
solution time (since transition prob- 
ability total is already controlled) 
Kendall r’s were computed between 
nonsense anagram solution times and 
their associated transition probability 
totals. The same was done for the 
word anagram times. The 
r’s for nonsense anagrams, first and 
second order presentations, were — .06 
and —.16, respectively. For words, 
Ad 08. 
correlations are not significant. 


solution 


These 
On 
t between solution 


these r’s were and 
the other hand, 
times for the first and second presen- 


tation of word anagrams was .62, and 


Nonsense Anagrams 


medians of S's 


ANAGRAM AND WoRD ANAGRAM TASKS 


Total 


Mean 


37 
10.46 


9.42 


solution times for 10 nonsense anagrams and 10 word 


the comparable 7 for nonsense ana- 
grams was .63 (P < .05). 

The anagram problem solver has 
two kinds of data to take into ac- 
count: the anagram and the solution 
words he generates. If he requires 
knowledge of the transition proba- 
bilities of the letter pairs in his 
language to treat adequately the letter 
pairs of the anagrams (Hunter, 1959) 
the same should apply to the solution 
words. This is evident from those Ss 
who put correct combinations together 
but do not recognize them as words. 
(We might be tempted to say that 
the process of solving anagrams is one 
of testing varieties of possible letter 
combinations and then recognizing 
the combinations as words, were it not 
that many Ss produce solution words 
and then check the correctness of the 
letter combinations.) We tested 
be certain the transition probability 
totals for solution words were not 
different, even though word frequen- 
cies were equated. The difference 
between transition prob- 
ability totals (from summed digram 
frequencies) for 


to 


averaged 


words is 
145.1, 
= 151.4, 


solution 


not significant (word mean = 


SD = 63.9; nonsense mean 
SD = 75.3). 


The Ss divide into those who solve 


nonsense anagrams faster and a 


smaller group who solve word ana- 





ANAGRAM 


grams faster. To test whether these 
represent stable S capac ities, we first 
hypothesized that the S trait repre- 
sented here is the ability to deal with 
(viz., letters 
bedded in words). Such an S capacity 
might be related to an ability to deal 
with geometric figures embedded in 


embedded figures em- 


complex designs as represented by the 
Gottschaldt No 
lationship, was 


such 
found to 


figures.’ re- 
however, 
exist. 

As Mayzner and Tresselt (1958) 
and Hunter (1959) show, by different 
methods, the production of solutions 
per unit time comes very quickly at 
first and then tapers off. By applying 
the method 
indicates the average 
solution production, to a 10-sec. 
terval, find the 
produc tion pattern except 


used by Hunter, which 


rate of correct 
in- 
solution 
that the 


production rate for word anagrams 


we same 


is slower than for nonsense anagrams. 
Examination of Ss’ retrospective re- 
ports suggests why this may be so. 
Some Ss comment that word anagrams 
them 


do 


whereas 
These Ss 
word 


often bind nonsense 

not. 
the 
such an extent that problem solution 
Whether persev- 
the 
meaning associated with the word or 


anagrams per- 


severate on anagrams to 
is interfered with. 


eration is due to attention to 


to its sound is not clear. 


Word 
alter than nonsense 
the findings of 
1958 


more difficult to 
This 
and 
1937). 


con 


anagrams are 
anagrams. 
supports Mavyzner 
Tresselt 
Since 


and Devnich 
transition 
trolled the Mayzner and Tresselt expla 


nation of the difference may be rejected. 


probability was 


2 We therefore administered the Thurstone 
Concealed Figures Test 1944 
1951) on a group basis to 40 of the 60 Ss 


“1 
1 


still 


Churstone 
available to us The mean correct 
solutions were 81.9 for 
SD = 15.5) and 84.2 for words (SD 
(P > .05 We are 


for suggestir gy this possibility 


nonsense inagrams 
17.2 
indebted to Aaron Carton 
to us 


PROBLEM 


SOLVING 


The low correlation between solution 
time of individual anagrams their 
transition probability totals further sup 
ports suc h rejec tion. Although solution 
time differences due to patterning may 
for by transition 

follow that it 


differences in 


and 


be accounted prob 
ability it 
similarly 


meaning. 


does not will 


account for 
Although it has not been possible to 


compute composite transition proba 
bility values for the anagrams, we may 
that 
differences between words and nonsense 


not due 


conclude anagram solution time 


arrangements are to averaged 
digram, trigram, or initial and terminal 
letter frequencies. 

Two possibilities remain to account 
the differences 
efttect 
the 


second, organization or patterning effects 


for solving 
The 


generated by 


anagram 
the 


wi ord 


first is perseverative 


anagrams and 
independent of transition probabilities 
of successive letter arrangements. 


SUMMARY 


\n experiment tested the effect of trans 
tion probability of successive letter sequences 
upon the solution time of word and nonsense 
anagrams Transition probability totals 
from summed digram Irequencies of sequen 
letter 


and letter switc hing orders were eqi 


tial pairs), solution word frequencies, 


iated for 
word and nonsense anagrams 


Solution time is significantly longer for 


word anagrams than nonsense inagrams 


This difference is not accounted for by transi 


tion probability totals from summed trigram 


frequencies, initial and terminal letter fre 


quencies, or transition probability totals of 
solution words 

Word perseveration effect 1s offered as a 
the solution 


possible explanation ol time 


difference as well as organization effects 
not accounted for by transition probabilities 


of successive letter arrangements 


REFERENCES 


} 
Iter 


as “Gesta 


Words 
, 1937, 20, 297 


H. | The « 


Devnicu, G. E 


J. exp. P 300 


sychol 
HOLLINGWORTH, ynditions 
verbal configuratior 


1935, 18, 299 306 





518 HARRY 
HOLLINGWorTH, H. L 
ments with children. J. exp 
1938, 23, 90-95, 
HUNTER, I. M. L. 
anagram problems. 
50, 193-206. 
Jounson, D. M. 


Verbal Gestalt experi- 
Psychol. 


Ihe solving of five-letter 
Brit. J. Psychol., 1959, 


The psychology of thought 
and judgment. New York: Harper, 1955 

MAyZznNer, M. S., & Tresse_t, M. E. Ana- 
gram solution times: A function of letter 
order and word frequency. J. exp. Psy- 
chol., 1958, 56, 376-379. 

MAyZNer, M. S., & TRESSELT, M. E 
gram solution times: 
tion probabilities. J 
117-125. 

NISSENSON, M., & SARGENT, S. S. 

Psychol., 


\na- 
A function of transi- 


Psychol., 1959, 47, 


Words as 
1941, 28, 


conhgurations. J. exp 


85-89. 


BEILIN AND RHEBA HORN 


Pratt, F. Secret and urgent. New York 
Blue Ribbon, 1942. 

SARGENT, S.S. Thinking processes at various 
levels of difficulty Arch. Psychol., N. Y., 
1940, No. 249 

SIEGEL, 5S. 
behavioral sciences 
Hill, 1956. 

THORNDIKE, E. L 
word hook of 
Columbia 
tions, 1944. 

THURSTONE, L. L 

Chicago: 


statistics for the 
York: McGraw- 


Nonparametric 


New 


The teacher’ 
New York 
Publica- 


, & LorGce, | 
30,000 words 
University, Bureau of 
A factorial study of per- 


ception Univer. Chicago Press, 
1944. 

THURSTONE, L. | \n analysis of mechanical 

Psychometr. Lab. Bull., No. 62. 


Univer. Chicago Press, 1951 


aptitude. 
Chicago: 


(Received April 19, 1961) 





1 of Experimental Psychology 
ol. 63, No. 5, 519-520 
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IN SKILL AND CHANCE SITUATIONS! 


EXTINCTION 


KENNETH B. HOLDEN ?# anp JULIAN B. ROTTER 


Ohio State U niversity 


1958) have shown that 
partial reinforcement does not lead to more 
resistance to extinction than 100% 
ment if S feels that 


duced as a 


James and Rotter 


reinforce- 
reinforcements are pro- 
skill 


verbal 


consequence of his 
The James and Rotter study 


own 
used 
expectancies as a and 


measure of learning 


extinction. The present study is an attempt 
to expand the 
External (I-E 


Liverant, in press 


Internal- 
Seeman, «& 


to include nonverbal be 


generality of the 
variable (Rotter 


havior and therefore be more analogous to 

This study 
a repli ition of the 50° % rein- 
forcement groups of the James-Rotter (1958 
study with a betting technique as a behavioral 
measure ol stated 


verbal 50°; 


the classical extinction studies 


is essentially 


rather than 


expectancies In 


extinction 
addition, a 
reinforced group receiving neither skill nor 
chance instructions, but rather instructions 
neutral on the I-E variable was included 
Method The 
betting technique as a measure of extinction 
identical to that used by 
Rotter 1958 The 
ind other details of the experiment 
with the exception of the statement of verbal 
expectancies were dupli ated, with the 


replaced bi i 


method, except for the 


was and 


James 
apparatus, stimulus 


material, 


verbal 


expectancies being money 


James and Rotter found 
that the majority of the Ss responded differ 
entially to skill 


simple 


reward procedure 


and chance instructions in 


card-guessing game, although there 
were wide individual differences 
The Ss were seated about 5 ft. in front of 
the screen containing the shutter of the ta- 
chistoscope. Beside the screen was a pile of 
400 nickels with several $2.00 
rolls of nickels alongside 
$2.00 from this 
experimental procedure. A 
card was taped to the table 
had been shown, E 
pile on the ( ard and » was request d to plac e 
$2.00 on the card \fter a set 
S had been successful (i. 


had been allowed to correctly a1 


approximately 
The Ss were given 
start of the 
3x 5 in 
Before any cards 


money at the 
white 
placed a nickel from his 
one from hi 
of seven cards, if 
ticipate 
This research was aided in part by the use of ft 
and data collected for the United States if 
Contract No. 49(638)-741 mor *d by the Air 
Office of Scientific Research of the Resear 
I yment Cor ur 


t San Fernando 


i 


least five out of seven cards si E added a nickel 
to the card and S removed one. If S had not 
been allowed to be successful E removed i 
nickel and S had to add one from his origina 
$2.00 if he wished to continue playing This 
procedure continued until S extinguished or 


ran out of money 

1958 
for the skill and chance groups were applied 
in this study, except for the 
rhe 
group received all the instructions that were 
common to the skill and chance groups except 


The James and Rotter instructions 


difference in 


} 


response measure used. “ambiguous” 


for the statement in the first paragraph of the 
instructions that 
that some people are <¢ 
at this.” 


“There is evidence 


some 
onsiderably 
38 women, aged 


The Ss were 38 men and 
) 


27 yr. or less, from elementary psychology 


classes during the summer quarter They 


were assigned to three groups in randot 
manner, with the restriction that there would 
be an equal number of men and wom«e 
each group 

Result SDs for trials 
extinction are given in Table 1 


The means and 


The mecasut! 


was the number of trials 
taken by Ss to extinguish 
initial set of 10 learning trials \m 
of 40 extinction trials with 
of the 76 Ss failing to extinguish \ 
parametric since the dis 


meet the requirement 


sets ol seven 
choices ilter 
iximul 
Was possi le, 
analysis was used 
tributions did not 
{ tests 


The 


chance and ambiguous conditions, 


SDs are rather large, « spec ally 
indicating 
the possibility that the instructions were not 
as effective for some Ss as they were for others 
ind that some Ss operated according to their 
own hypotheses rather than to the instruc 
An F test of the ratio of the variances 
between skill and chance conditions was 1.69, 
short of the 1.98 necessary for significance 
at the .05 level The Mann-Whitne l 
for the difference between the skill and chance 
conditions a z of 2.78 two-tailed 
P = .005). Additionally, the z for the differ 
ence between the chance and 
2.36 (P = .018 The if 
19 between the skill and ambiguous condi 


tions 


gave 


ambiguous 
conditions was 
tions was, of course, not significant 


It can be seen that, while men tend in the 
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ROTTER 


rABLE 1 


MEANS AN 


Conditions 


50° Skill 
50°, Chance 
50 Ambiguous 


same direction, much of the experimental 
effect appears to stem from women in the 
population sampled. The Mann-Whitney 
Us for women were 26 (P = .002) and 20 
(P = .002), respectively, for the differences 
between the skill and chance 
and ambiguous conditions. 


and the chance 
rhe correspond- 
ing Us of 70 and 51 for the men were not 
significant at the .05 level. It will be noted 
that in the ambiguous condition the 
responded as they did under the chance 
condition and the women responded as they 
did under the skill condition 

This study 
James and Rotter 
that the 
instructions 


men 


extends the generality of the 
1958) findings by showing 
effects of 
are obtained when a 


same skill and chance 


nonverbal 


p> SDs or NUMBERS OF 


[RIALS TO EXTINCTION 


Women All Ss 


Mean 
12.4 
20.9 
14.1 


response is used to index experimental extinc- 
tion. There appears to be a sex difference 
in the effects of the instructions, with the 
ambiguous instructions giving the 
effects as chance instructions with men but 
giving the same effects 


with women. 


same 


as skill instructions 
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ERRATUM 


In the article ‘“The Effect of Stimulus Similarity on the Ac- 


quisition and Extinction of a Conditioned Response” 


by D. P. 


Hunt (J. exp. Psychol., 1962, 63, 278-283) the line in the fourth 


paragraph, third sentence 


(p. 278) should read as follows: 


“By 


assuming equal terminal levels of /,. 
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